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the Pfliger Perimeter 


A SIMPLE SPHERE-TYPE PERIMETER 


BY HAAG-STREIT 


This perimeter in its simplicity 
meets all essential require- 
ments for both black and white 


and color perimetry. 


The sphere of the perimeter 
is provided with a uniform illu- 


mination that is not dazzling. 


The patient fixes a hole in the 
center of the sphere, his atten- 
tion remains concentrated and 


the retina is not disturbed. 


Specially chosen Engelking-Eckstein’s color tests for color perimetry. 


Target wands easy to handle for accurate work. 
Another fine piece of craftsmanship by Haag-Streit 
Price $225, F.O.B. Chicago 
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Pretreatment After 3 days’ treatment 


Corton instilled topically every ¥2 hour during the day and every two hours at night. 


Topical Therapy Proves Effective, 


Convenient, and Economical 


In a recent study,' CorTONE applied topically, afforded best results in the 
treatment of lesions of the anterior segment where the response, at times, 
was phenomenal. The authors recommended that CORTONE be administered 
locally, when feasible, because of the simplicity of the method, lack of 
irritation, and absence of undesirable physiological side effects. Other 
workers? noted, “Local therapy . . . reduces the cost to the individual 
patient...” 


1. Scheie, H. G., Tyner, G. S., Buesseler, J. A., and Alfano, J. E., J. A. M.A. Arch. Ophth. 45:301, March 1951, 


2. Leopold, I. H., Purnell, J. E., Cannon, E. J., Steinmetz, C. G., and McDonald, P. R., Am. J. Ophth. 
34:361, March 1951. 


Literatur? on request 


© MERCK & CO., Inc. 
Cort OV C Manufacturing Chemists 


ACETATE RAHWAY, NEW JERSEY 
(CORTISONE Acetate Merck ) In Canada: MERCK & CO. Limited—Montreal 
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Specialists in ALL TYPES of Plastic and Glass 
Artificial Human Eyes Exclusively 


MADE TO ORDER IN OUR OWN LABORATORY 
Doctors are invited to visit 


REFERRED CASES CAREFULLY ATTENDED 
AND SATISFACTION GUARANTEED 


EYES ALSO FITTED FROM STOCK 
Plastic or Glass Selections Sent on Memorandum upon Request 
Implants and Plastic Conformers in Stock 


FRIED ano KOHLER, INC. 


665 FIFTH AVENUE NEW YORK, N. Y. 
near 53rd St. Tel. ELdorado 5-1970 
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PROJECTION PERIMETER 


A completely new design of Perim- 
eter, with movements smooth and 
positive. Employs filters of known 
wavelengths to standardize condi- 


tions. Has light-flashing device. The 
self-recording mechanism is simple 
and efficient. Charts are easily fitted. 
Enables the investigator to observe 
patient’s eyes whilst field is being 
taken. 


Price $675.00 f.0.b. New York 


CURRY & PAXTON INC. 


MANUFACTURERS & IMPORTERS of OPHTHALMIC INSTRUMENTS 


101 PARK AVENUE, NEW YORK 17, N.Y. 
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What 


CORRECTED 

lens is CORRECT 

for your 


patients’ eyes 


It takes more than the word “corrected” on the lens envelope to assure uni- 
form clear center-to-edge vision for your patients. At least six aberrations’ 
appear in ophthalmic lenses. Of these, marginal astigmatism is one which 
makes impossible the sharp focusing of rays which enter obliquely through 
the lens. And the Orthogon lens series is designed to eliminate the effect of 
marginal astigmatism. It makes possible clear vision—center-to-edge . . . 
for your patients. In Soft-Lite, too 


{ 


The Orthogon system of lens | BAUSCH & LOMB 

correction is based on the — WwW TL LENSES 

principle that only thraugh — 

reduction of astigmatic vari- 
; AVAILABLE IN THE WIDEST RANGE OF SINGLE-VISION, 

ation... toa level below the 


physiological limits of hu- ABSORPTIVE AND MULTI-FOCAL TYPES 
man perception...can utmost — 


clarity of vision be achieved. 
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A statement from The Upjohn Company 


e are now producing cortisone from abundantly 
available materials, such as yeast, Mexican yam 
and soybeans. 


Years of work in the adrenal cortex field by our 
research people led to this discovery. The simpie 
methods they have developed will also enable 
us to make other cortical steroids from these 


same materials. 


This new process should permit lower prices 


as our production increases. 


Upjohn Cortisone Acetate Tablets, 25 mg., are 
available in bottles of 20 tablets. 


‘Upjohn 
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SURGICAL INSTRUMENTS CO., INC., 


$20 FIFTH AVENUE, NEW YORK 36, N. Y. 
ESTABLISHED 1875 


LEBENSOHN NEAR VISION TEST CHART 
(Revised 1947 ) 


The use of both sides of this substantial chart permits 
the presentation of a wide variety of tests that will be 
found useful in office or clinic. Basically a miniature 
Snellen chart, it gives precise reading acuity expressed 
as distance equivalent, decimal or visual efficiency. 


The newest edition has an accommodation or near test 
that is positive but simple to use; a duochrome test 
for near and a bead chain for fixing the working dis- 
tance at 35 cm. The chart has reading types in English 
and Spanish, with type sizes and Jaeger equivalents as 
well as a near test for illiterates. 


Two sides as illustrated, in plastic covered frame with 
hanger and measuring chain. 


Cat. No. B4285 Price $7.50 


THE MAKING AND FITTING OF ARTIFICIAL EYES ARE 
A SPECIALTY WITH US.... 


"Net a Sideline! 


Experience gained through over 100 years of artificial eyemaking enables us to produce 
and fit the very finest in glass and plastic eyes. 


We have a complete selection service for glass and plastic eyes. Within 8 hours 
after receiving your order, we send you a selection of eyes on memorandum. 
Write for further information and free color chart and size guide. 


100 YEARS OF ARTIFICIAL EYEMAKING 


BOSTON 
KANSAS CITY 


BUFFALO 

MINNEAPOLIS PHILADELPHIA 

NEW ORLEANS ompany PITTSBURGH 
ST. Louis WASHINGTON 


30 NORTH MICHIGAN AVENUE + CHICAGO, ILLINOIS 


CHICAGO 
DETROIT 
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urpose of the Guild 


@ The aim of the Guild of Prescription 
Opticians of America is to advance the 
science of ophthalmic optics through 
the development of a country-wide 
ethical optical dispensing service that 
comprehensively meets the needs of 
the Eye Physicians and their patients; 
and to educate the public to the fact 
that the Eye Physician-Guild Optician 
type of eye service truly renders the 
most desirable form of eye care. 


This statement of the Guild’s purpose is reprinted from the cover of the REFER- 
ENCE LIST OF GUILD OPTICIANS, a geographical index of all our members. 
If you would like a copy, just drop a penny post card to 


The Guild of Prescription 
Opticians of America, Ine. 


110 E. 23rd Street New York (10) N.Y. 
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Grom Our New 


KULVIN-KALT Iris Forceps 


Based on the exact principle of 
the Kalt Capsule Forceps, the new 
Kulvin-Kalt Iris Forceps is shaped 
to take the curve of the cornea, 
and can be inserted under the 
limbal ring along the under sur- 
face of the cornea to grasp the 
iris without damaging the corneal 
surface. 1x2 teeth at the ends of 


VEIRS Erisophake 


This efficient erisophake may be 
used with the Nugent Cataract 
Suction Unit or similar equipment. 
Its convenient round hand piece 
has a finger control valve and a 
Luer-Lok fitting to hold the tip 
securely. The cup-shaped suction 
tip is at the distal end of a fine, 
malleable cannula. The entire in- 


the 9 mm. blades. Stainless. 


Specify OP-3475 


Each, $10.50 


strument is gold plated. 


Specify OP-6535 


Instrument Makers To The Profession Since 1895 


Mueller ana Company 330 S. HONORE STREET 


Each,$19.00 


CHICAGO 12, ILLINOIS 


/ TELESCOPIC 


TSPECTACLES 


..-valuable aid can often be given by 
Spectel telescopic spectacles, which 
enlarge the retinal images. These im- 
ages are perceived by a correspond- 
ingly larger number of retinal elements. 
With telescopic spectacles many pa- 
tients previously classed as blind can 
get about unassisted. 


Spectel telescopic spectacles are 
simple. Two telescopic lenses—with 
tiny correction lenses, if necessary— 
are mounted in a conventional frame. 


KOLLMORCEN @ 
New York CORPORATION 


IN CASES OF 
SUBNORMAL VISION 


Attractive 


conventional 
appearance 
f 
For close work, a reading addition point 
snaps over one lens. 
spectacles 


Fitting procedure is also simple. No 
elaborate equipment is needed. Details 
of Spectel telescopic spectacles, trial 
sets, and examination procedure are 
given in Bulletin 302. 


has been achieved 

with no sacrifice 
of optical 
quality. 


Distributed in Canada by 
Imperial Optical Company. 
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WRITE TO THE UNIVIS LENS CO., 401 LEO STREET, DAYTON 1, OHIO FOR DETAILS ABOUT UNIVIS LENSES AND SERVICE 
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REG U.S. PAT. OFF | 
gimme ress has’ | 
revol 2 years | 

THE UNIVIS COMPLETE MULTIFOCAL SERVICE 


Found fit by thousands of (now) happy 
practitioners — and we'll tell you why. 
The Efficiency Fitting Cabinet is the largest 
in the opthalmic field. It holds 120 zylonite 


or rimless frames yet occupies only 3 square 
feet of floor space. 


The carefully matched woods are hand- 
rubbed to a beautiful satiny dark walnut or 
red mahogany finish. 


It stands alongside the fitting table or exam- 
ination chair for easy accessibility, 


Each frame stands in its own rack. 


It eliminates the usual disorder of samples. 


It shows an impressive display that’s always 
visible to the patient. 


We also have a 6 drawer de-luxe model at 84.50 
Order direct or from your supply house 


F.0.B. N. Y. 


PLASTIC 


ARTIFICIAL EYES 
Judividually Created 


Davip A. GRrossBERG INC. 


133 EAST 58th STREET NEW YORK 22, N.Y 
WICKERSHAM MEDICAL BLDG. 
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SPACE 
EIKONOMETER 


Recognized by the ophthalmic professions as a definite 
disturbing factor in vision, aniseikonia has until now 
demanded a complicated and time-consuming examina- 


tion, available only in clinics. 
A \ | \ |' | 4 () \ | | With the new office model AO Space Eikonometer 


practitioners everywhere can assure patients of quick, 
accurate aniseikonia detection and measurement. Due to 
) \4 | | VAT i () \ ingenious target design and lens systems, examination 
time is reduced to minutes instead of hours. Price is less 
MADE SIMPLER than half that of previous models. Simple, critically 
AND aQuic KER accurate subjective testing is provided in horizontal, 
vertical and oblique meridians. The instrument requires 
only 63" x 93” of table space. It should be used in 
conjunction with corrected curve trial lenses and Tillyer- 
type trial frames. 
Now you can offer your patients the advantage of 
“on-the-spot” aniseikonia examination whenever it is 
indicated. Ask your AO representative to demonstrate 
the new AO Space Eikonometer. 


American Optical 


OMPANY 


INSTRUMENT DIVISION « BUFFALO 15, NEW YORK 
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like July 
and Country Clubs 


It’s a forty-eight state tradition that July’s 
sun-drenched days and a country club’s 
breeze-swept veranda just naturally belong 
together. And the combination of Shuron’s 


Browline frames and Widesite lenses 


is an equally appropriate pairing, wherever 
ophthalmic service is dispensed. Think of 
them together— specify them together — 
obtain them together from any one of more 
than 400 Independent Distributors. 


SHURON OPTICAL COMPANY, INC, 
GENEVA, N. Y., Established 1864 


NEW... Corneal Section 
Enlarging Scissors” 


ROBERT DEAN MATTIS, M.D., ST. LOUIS, MISSOURI 


463* Corneal Section Enlarging Scissors, MATTIS: Anatomically designed 
to enlarge corneal section without bevel, but approximating knife sec- 
tion. Curve of lower (Intraocular blade) designed to match internal cir- 
cumference of cornea at level of section and to serve as repositor sweep- 
ing iris out of angle. Upper (external) blade curved to match perimeter 
of limbai cornea and with terminal spur which engages cornea at end 
of section to prevent usual axial slippage. Especially valuable in small 
conservative knife section or where it is desired to reduce accidental 
cutting of preplaced sutures. Horizontal angulation of blades valuable 
when enlarging section where bridle suture is not used. Stainless steel, 
right or left Each $13.75 


463 * Described elsewhere in this issue by Dr. Mattis 


Stor Justruument Company, 4570 AUDUBON Ave. 10, Mo. 
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_ UNRETOUCHED PHOTOS LET YOU SEE FOR YOURSELF WHY 
MODERN S eExctusive THRESHOLD-WELDING PROCESS 
JOINING MATCHED CURVES. ..WITHOUT DISTORTION | 


Three identical precision-polished interface surfaces 
were exposed to three different temperatures in iden- 
tical furnace cycles. 


1 ... polished interface surface AFTER exposure to com- 
plete [IIQDERI'S low heat Threshold-Welding cycle. Note 
the detail of reflected fluorescent ceiling light, clear 
to lip of interface curve! 


2 .+.same polish, same curve, but exposed to 100°F 
higher heat. Note flux at lip of interface, and some 
distortion! 


3 ...same polish, same curve, but exposed to 100°F 
still more heat. Note distortion throughout reading area! 
(Some bifocal makers use still higher heat.) 


=) 
me. 
Ss NEW YORK CITY | 


NO DISTORTION. 

NO ABERRATION... 
HIGH-FIDELITY DEFINITION 
THE QUALITY— 
CHARACTERISTIC MOST 
IMPORTANT FOR YOUR 
SEEING 
‘SATISFACTION. 


ASK YOUR LAB... 
wary [MODERN] 
|‘ LET THEM GIVE YOU 
FINEST QUALITY, AND 
FASTEST SERVICE! 


Write for your copy 
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completes the ensemble 


Magic Empress 


Two new face-favoring frames...in a kaleidoscopic 
range of color to match any mood or ensemble. 
Both frames available in...flesh, blond, demi, 

_ black, cordovo, dubonnet, pearl pink, pear! blue, 

pearltone blue, pearitone grey, London smoke, 
duo wine/flesh, duo black/crystal. 
Your patients are bound to prefer the pertness of 
Magic Saucy, and the sophistication of Magic Empress. 


id Now, more than ever, there's a Zylo Wore frame for every face. 
For your patients sake prescribe an extra pair. 


ZYLO WARE. corp. 1115 47th AVE, LONG ISLAND CITY 1, N.Y. 


USE THE NEW PRECISION COSMET “ADJUSTA -BRIDGE”’, FITS EVERY ZYLO WARE FRAME. 
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OCULAR PERIARTERITIS NODOSA 
Report of Two Cases 


GEORGE N. WISE, M.D. 
NEW YORK 


OKITANSKY,' in 1852, first reported the case of a 23-year-old man dying 
with diarrhea in whom necropsy examination revealed unusual nodules associa- 
ted with most of the arteries except those of the brain and the aorta. It was not until 
1866, however, that Kussmaul and Maier ® established the entity of periarteritis 
nodosa. Eppinger* later reviewed the microscopic sections in Rokitansky’s case 
and showed it truly to be one of periarteritis nodosa. Since then, there have been 
many reports of cases of this condition in the literature and several notable reviews.* 
Though relatively rare, the disease has now been well established as an entity. 
It is a condition primarily affecting medium and small arteries. The protean signs 
and symptoms of the disease are thus explained by its ability to attack medium and 
small arteries of one or more of the body systems. For this reason, it may simulate 
any number of other disease entities. In the past, diagnosis has been made chiefly 
post mortem, the condition being unidentified during life. More recently, as peri- 
arteritis nodosa has become better understood, it is more frequently diagnosed 
clinically. It has had greater emphasis lately, as it belongs to the diffuse collagen 
diseases, a group which includes lupus erythematosus, scleroderma, rheumatic fever, 
rheumatoid arthritis, thromboangiitis obliterans, and serum sickness. 


From the Department of Ophthalmology, Postgraduate Medical School of New York Uni- 
versity-Bellevue Medical Center. 

1. von Rokitansky, C.: Uber einige der wichtigsten Erkrankungen der Arterien, Vienna, 
Hof- und Staatsdruckerei, 1852, p. 49. 

2. Kussmaul, A., and Maier, R.: Uber eine bisher nicht beschriebene eigenthiimliche Arter- 
ienerkrankung (Periarteriitis nodosa), die mit Morbus Brightii und schnell fortschreitender 
allegemeiner Muskellahmungeinhergeht, Deutsches Arch. klin. Med. 1:484-518, 1866. 

3. Eppinger, H.: Pathogenesis (Histogenesis und Atiologie) der Aneurysmen einschliessich 
des Aneurysma equi verminosum, Arch. klin. Chir. 35 (Supp.), 1887, pp. 42-125. 

4. (a) Arkin, A.: A Clinical and Pathological Study of Periarteritis Nodosa, Am. J. Path. 
6:401-426, 1930. (b) Harris, A. W.; Lynch, G. W., and O’Hare, J. P.: Periarteritis Nodosa, 
Arch. Int. Med. 63:1163-1182, 1939. (c) Howard, C. P.: Periarteritis Nodosa, Canad. M. A. J. 
15: 473-475, 1925. (d) Ophiils, W.: Periarteritis Acuta Nodosa, Arch. Int. Med. 32:870-898, 


1923. (e) Curtis, A. C., and Coffey, R. M.: Periarteritis Nodosa, Ann. Int. Med. 7:1345-1358, 
1934. 
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A. ARCHIVES OF OPHTHALMOLOGY 


ETIOLOGY 
As yet, the etiologic agent is unknown. Acute bacterial infections or intoxica- 
tions,® viral infections,® and hypersensitivity’ are the most frequently postulated 
causes. The strongest evidence suggests that periarteritis nodosa is not a disease 
entity per se, but a syndrome, due to hypersensitivity of the arterial wall to various 
antigens. Among these are bacterial allergens, drugs, and serums. 


PATHOLOGY 
Arkin “ divided the pathological process of the arteries into four stages: (1) 
beginning, (2) acute inflammatory, (3) granulation, and (4) healed. 

1, Often only a segment or part of the circumference of a vessel wall is involved. 
In the smaller arteries, there are edema and fibrinous exudate about the internal 
portion of the media. The muscle cells swell, and coagulative necrosis ensues. The 
inner portion of the media becomes hyalin-like. The endothelium may desquamate, 
and the swelling here often greatly narrows the lumen. In larger vessels the outer 
portion of the media seems most involved. Polymorphonuclear neutrophiles and 
eosinophiles appear. Often at this stage the adventitia is not involved. Very large 
arteries are only occasionally attacked. 

2. The perivascular connective tissue, the adventitia, and the media become 
infiltrated with neutrophiles, eosinophiles, lymphocytes, and plasma cells. The 
elastica fragments, then disintegrates. The subendothelial connective tissue and 
intima proliferate. There is no suppuration. Because of the narrowed lumen of the 
vessel, infarction and thrombosis are common at this stage. 

3. There is fibroblastic infiltration of the involved layers, with capillary networks, 
and the polymorphonuclear leucocytes disappear. The intimal proliferation continues, 
and often extends beyond the changes in the other layers of the vessel wall. Owing 
to weakness of the vessel wall, aneurysms and rupture with hemorrhage are common 
at this point. Recanalization of the thrombosed vessels may be seen. 

4. This is the stage of the scarred vessels, with narrow lumens, and often of 
irregular, nodular, thickened vessel walls. The entire organ, e. g., kidney or liver, 
may be scarred and contracted. Stage 4 is reached only if the blood supply is 
maintained above the basic need of the vital organ involved. 


5.(a) Longcope, W. T.: Periarteritis Nodosa, with Report of a Case with Autopsy, Bull. 
Ayer Clin. Lab., Pennsylvania Hosp. 5:1-31, 1908. (b) Goldstein, I, and Wexler, D.: Ocular 
Pathology of Periarteritis Nodosa, Arch. Ophth. 2:288, 1929. 

6. Arkin.4® Harris, W. H., and Friedrichs, A. V.: Experimental Production of Periarteritis 
Nodosa in the Rabbit, with a Consideration of the Specific Causal Excitant, J. Exper. Med. 
36: 219-230, 1922. 

7. Harris, Lynch, and O’Hare.*” Jones, G. M.: Periarteritis Nodosa with Case Report, 
Ann. Int. Med. 16:920-940, 1942. Rich, A. R.: Role of Hypersensitivity in Periarteritis Nodosa, 
Bull. Johns Hopkins Hosp. 71:123-140, 1942. Rich, A. R., and Gregory, J. E.: Experimental 
Demonstration That Periarteritis Nodosa Is a Manifestation of Hypersensitivity, ibid. 72: 65-88, 
1943. Baehr, G., and Pollock, A. D.: Disseminated Lupus Erythematosus and Diffuse Sclero- 
derma, J. A. M. A. 184:1169-1174, 1947. Solomon, S.; Kasich, M., and Kiven, N.: Periarteritis 
Nodosa, with Report of Three Cases Diagnosed During Life, Ann. Int. Med. 21:638-644, 1944. 
Boyd, Linn, J.: Clinical Aspects of Periarteritis Nodosa, Bull. New York M. Coll., Flower & 
Fifth Ave. Hosp. 3:32-40, 1940. 
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Structures Involved —The exact point of first involvement of the vessel wall 
is still disputed. There are several reasons for this: 1. Early specimens are rarely 
seen. 2. Unless serial sections are studied, one may conclude that the intima is the 
first area attacked, for the intimal changes often extend beyond the region of involve- 


ment of the other layers. 3. All stages may be present in the same or in different 
tissues at the same time, thus adding to the confusion. 

Generally speaking, veins are seldom involved. The pathological process may 
start in and remain confined to one organ for some time, but is usually more wide- 
spread, affecting tissues of several systems. Death usually results from hemorrhage 
or failure of a severely involved vital organ. 

According to Arkin’s excellent report,“ the organs most frequently attacked, as 
observed at autopsy, and the incidence of involvement are as follows: 


Kidneys Muscles 
Heart Pancreas 
Gastrointestinal tract § Central nervous system 
Mesenteric arteries 
Probably muscles and peripheral nerves are more frequently attacked than shown 

above, for early symptoms and signs often indicate their involvement. That these 
tissues are not regularly examined in routine autopsies may account for their 
relatively lower percentage. The high percentage of positive findings in muscle 
biopsies would tend to substantiate this idea. 


SIGNS AND SYMPTOMS 


When it is realized that medium and small arteries in almost any tissue of the 
body can be involved to almost any degree, it is easily understood how variable the 
signs and symptoms of periarteritis nodosa may be. The following tabulation of 
the commoner ones, and their percentage incidence, is taken from Harris, Lynch, 
and O’Hare’s *® review of 101 cases. 

80 

Leukocytosis 7 

Albuminuria 

Rapid onset 58 

Abdominal pain 57 Sensory involvement.. 

Headache 

WIRE 48 

48 

Hematuria Positive serologic reactions 8 

Hypertension 

Dyspnea 

In general, the disease occurs more frequently in males, and it may be of slow 
or rapid onset. It is most apt to occur in the middle decades of life, although it may 
occur at any age. The youngest patient reported was 3 months old, and the oldest, 
78. The illness usually lasts from a few months to a year, only an occasional patient 
surviving. In one case the duration of the disease to the time of death is reported 
to have been 12 years. There is considerable speculation that there may be many 
milder, undiagnosed cases in which the patient survives. If this is true, the statisti- 
cally grave prognosis of this disease is in error. 
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DIAGNOSIS 


Secause of its bizarre manifestations, and the fact that it often masquerades under 
the cloak of many another disease entity, early diagnosis is difficult. Its predilection 
for certain tissues and the clinical disproportion between the severity and number of 
symptoms and the diseases first suggested should make one consider periarteritis 
nodosa. Only if the condition is suspected early, and the proof of its diagnosis 
diligently sought, will the diagnosis be made clinically, rather than post mortem. 


OCULAR INVOLVEMENT 


Ocular involvement in periarteritis nodosa has been reported to occur in 10 to 
20% of cases. No ocular manifestation has heretofore been considered distinctive. 
The following ocular symptoms have been reported: (1) ptosis,* (2) exophthalmos,’ 
(3) involvement of extrinsic eye muscles,“” (4) episcleritis,'” 


(5) conjunctival 
edema," 


(6) scleral necrosis,'* (7) corneal ulcer,'? (8) pupillary changes,” (9) 
involvement of intrinsic eye muscles,” (10) iritis,’® (11) uveitis,'® (12) periarterial 
retinitis,'* (13) retinal hemorrhages and exudates,’® (14) retinal edema,’® (15) 
papilledema,'* (16) retinal detachment,’* (17) retinal arteriolosclerosis,’* (18) 
retinal arteriosclerosis,'*” (19) involvement of central artery?” (20) optic neuritis,'” 

8. (a) Ophtils.4¢ (b) Bock, J.: Uber einen Fall von Periarteriitis nodosa mit histologisch 
nachgewiesenen Veranderungen von Muskel- und Ziliargefassen des Auges, Ztschr. Augenh. 
69:225, 1929. 

9. Boyd, L. J.: Cerebral and Ocular Manifestations of Periarteritis Nodosa, Bull. N. Y. 
Med. Coll., Flower & Fifth Ave. Hosps. 6: 130-137, 1943. 

10. Bock, J.: Ein Beitrag zur Periarteritis nodosa am Auge, Ztschr. Augenh. 78:28-40, 1932. 

11. (a) Jones.7» (b) Sampson, R.: Periarteritis Nodosa Affecting the Eye, Brit. J. Ophth. 
29:282 (June) 1945. 


12. Harbert, F., and McPherson, S. D.: Scleral Necrosis in Periarteritis Nodosa, Am. J. 
Ophth. 30:727, 1947. 

13. King, E. F.: Ocular Involvement in a Case of Periarteritis Nodosa, Tr. Ophth. Soc. 
U. Kingdom 55:246, 1935. 

14. (a) King.18 (b) Goldsmith, J.: Periarteritis Nodosa with Involvement of the Choroidal 
and Retinal Arteries, Am. J. Ophth. 29:435-446, 1946. 

15. (a) Arkin.4@ (hb) Friedenwald, J. S., and Rones, B.: 


Ocular Lesions in Septicemia, 
Arch. Ophth. 5:175-188, 1931. (c) Gaynon, I. E., and Asbury, M. K.: Ocular Findings in a 
Case of Periarteritis Nodosa, Am. J. Ophth. 26:1072-1076, 1943. (d) Helpern, M., and Trubek, 
M.: Necrotizing Arteritis and Subacute Glomerulonephritis in Gonococcie Endocarditis, Arch. 
Path. 15:35-50, 1933. (e) Herson, R. N., and Sampson, R.: Ocular Manifestations of Poly- 
arteritis Nodosa, Quart. J. Med. 18:123-132, 1949. (f) Motley, L.: 
J. A. M. A. 106:898-902, 1936. 

16. Arkin.48 Sampson.1!> 
and Sampson.15* 

17.  Friedenwald and Rones.'5» 
Herson and Sampson.!*e 

18. Arkin.4@ Sampson.11> 

19. Gaynon and Asbury.15¢ 

20. (a) Bernstein, A.: 


Periarteritis Nodosa, 
Friedenwald and Rones.1°® Gaynon and Asbury.'** Herson 
Gaynon and Asbury.'5¢ Helpern and Trubek,'°¢ 


Herson and Sampson.!5¢ 

Herson and Sampson.!*¢ 

Periarteritis Nodosa Without Peripheral Nodules Diagnosed Ante- 
mortem, Am. J. M. Sc. 190:317-324, 1935. (b) Evans, H.: Periarteritis Nodosa with Marked 
Eosinophilia, Proc. Roy. Soc. Med. 37:40, 1943. (c) von Herrenschwand, F.: Uber morpho- 
logische Befunde am Auge bei Periarteriitis Nodosa im Vergleich zu denen bei Sepsis lenta, 
Klin. Monatsbl. Augenh. 83:419-432, 1920. (d) Miller, P.: Uber Periarteriitis Nodosa, 
Festschrift zur Feier des fimnfzigjahrigen Bestehens des Stadtkrankenhauses zu Dresden- 
Friedrichstadt, Dresden, W. Baensch., 1899, Pt. 2, pp. 457-480. 
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(21) optic nerve atrophy,'® (22) choroidal arteritis,*' (23) choroiditis,2* and (24) 
involvement of long and short posterior ciliary arteries.** 


All these changes can be grouped according to the arteries or tissues involved, 
as follows: 


A. Rare occurrence 
1. Involvement of arteries of extrinsic eye muscles 
2. Corneoscleritis 
3. Retinal arteritis, including central retinal artery 
B More frequent occurrence 


1. Angiospastie retinopathy secondary to nephritic hypertension (direct involvement 
of ocular arteries not necessarily present) 
> 


2. Involvement of uveal arteries, including posterior ciliary arteries 


The following two cases fall under the group of rare ocular manifestations. They 
are the second and third cases of this type to be reported in the literature, the first 
having been recorded by Harbert and McPherson.'* It is also unusual that both 
patients consulted ophthalmologists, ocular involvement being the first manifesta- 
tion of the disease. 


REPORT OF CASES 


Case 1.—G. B., a white woman aged 46, was first seen by me on Sept. 29, 1941, in the 
Vanderbilt Clinic, with the complaint of a sore right eye, of two weeks’ duration. 

Her past history revealed an increasing number of upper respiratory infections over the 
preceding seven years, culminating with two attacks of asthma witkin the preceding two years. 
Five years previously she had a corneal ulcer of the right eye, which healed after the removal 
of abscessed teeth, and one year before admission she had an ulcer of the left cornea, which 
healed with conservative treatment. There was a questionable history of urticaria from straw- 
berries in childhood. Three months prior to admission she had been treated for chronic sinusitis 
and an ulcer of the nasal mucous membrane. At this time, the Kline reaction of the blood 
Was negative and the urine was normal, the blood cell count showed secondary anemia, with 
4,000,000 red cells, and the blood smear, an eosinophile count of 6%. Her past and family 
histories were otherwise without significance. 

Examination of the eyes revealed superficial, vascularized scarring of the left cornea, due to 
the previous ulcer, and marginal corneal infiltrates in the region of the arcus of the right eye 
from 9 to 3 o'clock, with localized ciliary injection, tearing, photophobia, and blepharospasm. 
There was no other pathologic condition of the eyes at that time. Vision was normal in both eyes. 

Within one month, the infiltrates of the right eye had broken down, leaving a deep, partial 
ring ulcer at the upper limbus, with a central overhanging lip and a gray, indolent, necrotic 
base. The lesion looked like Mooren’s ulcer (rodent ulcer of the cornea) except that it had 
extended from the cornea to involve the regional sclera. The rhinitis had become worse, the 
nose being almost obstructed with granulation tissue; pains in the muscles and joints had 
developed, associated with weakness of the legs, and bluish, nontender subcutaneous nodules 
appeared on both lower extremities. The patient had lost about 25 Ib. (11.3 kg.) over the 
preceding four months. At this time the erythrocyte sedimentation rate was 65 mm. in one 
hour ; cultures of material from the eyes and nose showed pathogenic Staphylococcus aureus only ; 
a roentgenogram of the chest revealed a nonspecific parenchymal infiltration, unlike that of tuber- 
culosis ; the anemia had increased; the blood eosinophile count had risen to 11%, and numerous 
eosinophiles were found in the nasal secretion. Agglutination tests for Brucella abortus and 
Frei tests gave negative results, and the reaction to the tuberculin test was positive in a dilution 

21. (a) Goldstein and Wexler5% (b) Béck2® (c) Sampson.% (d) Goldsmith. 14> (e) 
Friedenwald and Rones.'®» (f) Helpern and Trubek.154 (g) Herson and Sampson.2°¢ (h) 
Goldstein, I., and Wexler, D.: Bilateral Atrophy of the Optic Nerve in Periarteritis Nodosa, 
Arch. Ophth. 18:767-776, 1937. (i) von Herrenschwand.2°¢ 

22. Sampson.!!» Herson and Sampson.15¢ 


23. Friedenwald and Rones.15» Goldstein and Wexler.2!® yon 
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of 1: 1,000,000. The corneal ulcer had progressed relentlessly in spite of all the usual therapeutic 
measures, including intensive chemotherapy with sulfadiazine. 

During the second month, the patient’s course was progressively downhill. There was further 
loss of weight, and her weakness increased. A septic fever developed, the temperature ranging 
from 100 to 102 F., and she looked sallow and cachectic. A peculiar pungent (necrotic) odor 
developed, very noticeable at times. Biopsy of nasal tissue revealed chronic granulations, and 
biopsy of a skin nodule from the leg revealed a local area of necrosis. No vascular lesions were 
seen in either biopsy specimen. 

Because of the appearance of imminent perforation of the corneal ulcer, a paracentesis of 
the right anterior chamber was done on Dec. 4. The site of puncture was reopened daily, 
without apparent effect on the condition of the ulcer. About this time regional ciliary injection, 
not unlike that seen in episcleritis, developed nasally in the left eye. 


A general review of the case at this point revealed progressive corneal ulceration, progressive 
rhinitis, loss of weight, septic fever, skin nodules, weakness, muscle and joint pains, rales in 
the middle and at the base of the right lung, x-ray shadows in the right and left lungs, unlike 
those of tuberculosis, palpable liver and spleen, eosinophilia, elevated erythrocyte sedimentation 


Fig. 1—Left eye several weeks after the development of a gutter marginal corneal ulcer, 
extending from 9 to 12 o’clock. This represents an early phase of periarteritis nodosa involving 
the cornea. 


rate, anemia, and two unenlightening biopsies. In spite of the absence of vascular lesions in the 
biopsy specimens, a diagnosis of periarteritis nodosa was strongly suggested. 

During the third month, a deep, guttered, marginal, partial ring ulcer had developed nasally in 
the left eye, clinically similar in all respects to the previous one in the right eye (Fig. 1). Albu- 
minuria and microscopic hematuria appeared, and the cutaneous lesions increased, some healing as 
new ones developed. A few areas were slightly tender with central crusts, and other lesions 
had an overlying erythema. There had been no leucocytosis, but the erythrocyte sedimentation 
rate had increased to over 100 mm. in one hour, and the eosinophile count had risen to 16%. 
Gray, necrotic ulcers appeared in the right tonsillar fossa and lateral pharyngeal wall. Cultures 
of the corneal ulcers yielded no anaerobes. The albumin-globulin ratio was approximately 1 and 
remained so during the patient’s illness. A second biopsy of a skin nodule was not illuminating, 
showing only chronic inflammation and necrosis. 

On Dec. 16, a conjunctival flap was pulled over the cornea of the right eye and closed with a 
purse-string suture. 

For the next two months there seemed to be slight improvement in the general condition of 
the patient and in the appearance of both eyes, although the urinary albumin content and red 
blood cells increased. The chest shadows cleared; the nasal ulceration improved; the 
patient was more comfortable, and her temperature and pulse rate returned to normal. The 
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ocular improvement was attributed, at the time, to local grenz-ray therapy. A roentgenogram 
of the hands and feet, taken during this period, showed nothing compatible with the diagnosis 
of Boeck’s sarcoid. 

During this relatively quiescent period, several “cystic” lesions, with a small amount of 
surrounding pigmentation, were noted along the upper nasal retinal vessels in the left eye. It 
was difficult to see these lesions well because of the pathological condition of the cornea. They 
were not examined again. 

In March, 1942, the patient had a severe and final exacerbation of the disease. Hemorrhagic, 
bullous skin lesions developed on the scalp, back, and legs. The bullae broke, to form crusted 
lesions. Three additional biopsies, one of tissue from the nose and two of the cutaneous lesions 
on the legs, were unrevealing. No vascular lesions were seen; only chronic inflammation and 
necrosis were apparent. 

During the last month of the patient’s illness, the course was steadily downhill. The fever 
returned ; the erythrocyte sedimentation rate reached 120 mm. per hour; loss of weight continued, 
and the corneal ulcers progressed. 

A week before her death, widespread hemorrhagic papules and bullae developed on the skin 
and oral mucous membrane, and several lesions appeared even on the bulbar conjunctiva of 
both eyes. Associated with this outbreak was a grossly bloody diarrhea. Cultures of vesicular 
fluid were sterile, and agglutination tests for typhoid, paratyphoid A and B, brucellosis, typhus, 
and tularemia also gave negative results. \ : 

Death, on April 15, 1942, came suddenly, following severe lower abdominal pain and shock. 
The occurrence of intestinal perforation and peritonitis was assumed. 

Pathological examination was made, but, unfortunately, the eyes could not be obtained. The 
general picture was one of arterial and venous thrombosis in all stages of organization in prac- 
tically all the tissues and organs examined. The inflammatory reaction was composed of poly- 
morphonuclear neutrophiles, eosinophiles, plasma cells, and lymphocytes. There were massive 
areas of necrosis and hemorrhage. Certain sections showed vascular lesions typical of periarteritis 
nodosa, but these lesions were often masked by more prominent hemorrhage and necrosis. Dr. 
J. E. Flynn, of the department of pathology, Columbia University College of Physicians and 
Surgeons, recently reviewed these slides and agreed with the diagnosis of periarteritis nodosa. 

Case 2.—A. L., a laundress, aged 65, was first seen by me on March 17, 1948, at which time 
she complained of sore eyes. 

Her past history was essentially noncontributory. She often had episodes of nausea and 
vomiting when “nervous,” and five years previously had had scattered subcutaneous nodules on 
the trunk, arms, and legs, some of which subsequently disappeared. There was no history of 
allergy. 

Her present illness started in January, 1947, just 10 days after vaccination for smallpox. She 
had pain and swelling of both ankles, with a purplish-red discoloration of the overlying skin. 
This area later broke down, with an outpouring of clear to milky fluid, which burned and 
excoriated the skin. The ankle condition, based on venous varicosities and stasis, persisted with 
only slight improvement. 

In March, 1947, the right eye became red and teary. The eye was painless until July, 1947, 
when severe retrobulbar pain and supraorbital numbness developed on that side. Sight in 
this eye began to fail in October, 1947, and in February, 1948, she lost all vision in the right eye. 
After that the eye continued to tear, but all pain subsided. 

In September, 1947, redness and tearing, but no pain, began in the left eye. The condition 
in this eye followed a course similar to that in the right, but did not progress quite so far. Local 
treatment was of no avail in either eye. 

Early in March, 1948, small, excoriated, scaling areas developed over the patient’s back, 
arms, and legs. 

Since March, 1947, she had lost 40 Ib. (18 kg.) in weight. There were no chills or fever 
at any time. 

Examination revealed a well-developed and well-nourished woman, not acutely ill, with 
normal temperature, pulse, and respiration and a blood pressure of 130/72. The skin showed 
eczematoid stasis dermatitis of the ankles, associated with varicose veins, and superficial patchy 
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dermatitis of the arms and trunk. There were several firm, nontender, subcutaneous nodules on 
the arms and abdomen. 

The remainder of the physical examination was noncontributory. 

There was no light perception in the right eye, and vision was 20/100 in the left eye, correc- 
tible to 20/30. 

The upper lid of the right eye was edematous; the fissure was narrow, and there was tearing. 
The cornea was completely covered by vascularized connective tissue, extending from an ill- 
defined limbus. The sclera had thinned in areas over the ciliary body, pigment from the latter 
being visible. The globe was injected and soft. The anterior chamber was shallow; the pupil 
was irregular and bound down to a secondary cataract. On transillumination there was no 
obstruction to light (Fig. 2). 

The left eye showed an earlier stage of a very similar process. There were tearing and 
injection of the globe. A clear central area of the cornea was surrounded by a deep, staining 
corneal ulcer. This ring ulcer progressed centrally, drawing with it vascularized connective 
tissue from an ill-defined limbus. The pupil was round and regular; the anterior chamber was 
of normal depth; the interior was normal, and the tension, low normal. 


Fig. 2.—Right eye one year after the onset of a marginal corneal ulcer due to periarteritis 
nodosa. This represents a late phase of the disease, showing complete vascularization and scarring 
of the cornea. 


The erythrocyte sedimentation rate was 40 mm. in one hour; the hemoglobin content was 
9.7 gm. per 100 cc.; the red blood cell count was 4,480,000; the eosinophile count was 4%, and the 
serum alkaline phosphatase measured 8.3 Bodansky units per 100 cc. A gastrointestinal series 
showed gallstones and diverticula of the descending colon. Biopsy of a subcutaneous nodule 
showed it to be a lipoma. There was root infection of the remaining teeth, as shown by x-rays, 
and roentgenograms of the feet showed degenerative joint disease with hypertrophic spurring. 

Other laboratory studies gave normal results: The urine was normal; the Kline reaction 
of the blood was negative. The white blood cell count was 6,500; uric acid measured 3.6 mg.; 
nonprotein nitrogen, 28 mg.; cholesterol, 192 mg.; total protein, 6.7 gm.; albumin, 4.2 gm., 
and globulin, 2.5 gm., per 100 cc. The electrocardiogram was normal; the reaction to the 
cephalin-flocculation test was negative; the thymol turbidity test gave a negative result; the 
blood smear was normal; the thrombocytes were normal; a roentgenogram of the chest and 
ankles showed nothing abnormal; a barium enema revealed nothing unusual except for diverticula 
of the colon; a guaiac test of the stool gave a negative reaction for blood; the serum Ca * * was 
9%, and the P***, 3.3%; the reaction to the tuberculin test was negative in a dilution of 
1: 100,000; skin tests for Brucella and the Frei test gave negative results; the reaction to the 
agglutination test with Br. abortus was negative. 

Treatment was conservative, with local therapy of the eyes and skin, high-vitamin diet, and 
two blood transfusions. The transfusions seemed to be of great temporary benefit. 
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On April 28, 1948, several white exudates were observed scattered over the left fundus, but 
these were not well seen because of the pathological condition of the cornea, and no further 
mention was made of them. The diagnosis at this time was sclerosing keratitis, of unknown 
cause. 


Except for an occasional cell and a slight flare in the aqueous of the left anterior chamber, 
the patient did well until November, 1948. At this time a third blood transfusion had little 
effect. There developed severer iritis in the left eye, then uveitis with posterior synechiae and 
keratic precipitates, and, finally, chorioretinitis. With this, vision was reduced to 9/200. The 
right (blind) eye was then enucleated for study, as a possible aid in diagnosis. The pathological 
diagnosis was endogenous uveitis, detachment of the retina, and sclerosis of the cornea. The 
presence of lymphocytes, plasma cells, epithelioid cells, and giant cells suggested tuberculosis 
of the uvea. 


Because the gastric symptoms were vague, another gastrointestinal series was taken. It 
showed a prepyloric lesion suggestive of ulcer, which was treated medically at first. A complete 
reevaluation of the case revealed the following developments : 

Increased anemia (48% hemoglobin; 3,180,000 red blood cells); 5% eosinophiles; a 4+ 
reaction of the stool to the guaiac test for blood; an erythrocyte sedimentation rate of 83 mm. in 
one hour; a white blood ceil count of 10,350; a negative reaction to the tuberculin test in a 
dilution of 1: 10,000, and a serum phosphatase level of 3.6 Bodansky units per 100 cc. Roent- 
genograms of the hands showed no evidence of Boeck’s sarcoid; the stool was negative for ova 
and parasites; aortic systolic and diastolic murmurs were noted for the first time; a roent- 
genogram revealed a large destructive lesion in the region of the greater tuberosity of the left 


humerus, with well-defined sclerotic margins. This osseous lesion was stated to be nonmalignant, 
but to resemble a lesion seen in unusual rheumatoid arthritis. Calcifications, such as are seen x 
in scleroderma, were noted in the soft tissue of both arms. Another biopsy of a skin nodule 


was reported to show scar tissue. 


The gastric ulcer failed to respond to intensive medical treatment. There was a low gastric 
acidity (7% after histamine administration), and atypical low-grade abdominal pain continued. 
Because of this, the diagnosis of a malignant growth could not be excluded, and surgical explora- 
tion was advised. 

On Jan. 17, 1949, after three transfusions, partial gastrectomy and gastroenterostomy were 
performed. A benign ulcer of the lesser curvature of the stomach, 1 cm. in diameter, was found. 
An operative note at the time stated that bleeding from “small arteriosclerotic arteries” was 
intense, as they did not “retract.” The pathological report was gastric ulcer and chronic gastritis. 
It was stated that evidence of possible mesenchymal disease was not found. 


The postoperative course was relatively uneventful. The patient improved, and the eye 
‘seemed better than it had for some time. Vision was equal to counting fingers at 2 ft. (60 cm.) ; 
the cornea was quiet; there had been further thinning of the sclera over the ciliary body, almost 
to the appearance of “blue sclerotic”; the globe was not tender, and there was only slight 


injection. 


On Feb. 18, a white reflex, somewhat suggestive of retinal detachment, was first noted in 
the periphery of the fundus at 6 o'clock. Unfortunately, the patient then disappeared from 
observation for several months, and when she returned, on April 11, 1949, her general status 
precluded further ophthalmological study. 


She presented increasing weakness, fatigue, shortness of breath, pleural effusion on the right 
side, and 4+ peripheral edema. She was readmitted to the hospital. Laboratory findings were 
as follows: 


The urine gave a 14 reaction for albumin and contained 5 to 10 white blood cells and 3 to 
7 red blood cells per cubic millimeter. The hemoglobin content was 9.9 gm. per 100 cc.; the red 
blood cell count was 3,230,000; the blood urea nitrogen was 40 mg. per 100 cc.; the albumin- 
globulin ratio was 2.5: 2.9; the basal metabolic rate was —1%. There was edema of the eyelids 
and of all the skin from the sternum to the feet, the amount increasing from above downward. 
A 20-Ib. (9.1-kg.) gain in weight had occurred over the previous two months; glucose tolerance 
was normal; the stool gave a 4+ reaction to the guaiac test for blood; the Bence Jones protein 


reaction was negative; the erythrocyte sedimentation rate was 75 mm. in one hour; the blood 
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pressure was 110/35, and there was a much delayed phenolsulfonphthalein excretion with scanty 


urine. It was thought that neither cardiac decompensation nor hypoproteinemia could fully 
explain this picture. 


On June 11, thoracentesis yielded 80 cc. of fluid. The urea nitrogen content of the blood 
steadily increased; the patient became progressively more drowsy and, finally, disoriented. A 
scattered purpuric rash appeared just before death; the blood pressure rose to 190/65, and the 
urine became loaded with red blood cells, white cells, and casts. A diagnosis of acute terminal 
nephritis was made, and the patient died on July 17, 1949. 


Postmortem examination revealed typical, widespread periarteritis nodosa. The remaining 
eye was not obtained for study. The complete pathological report of this case, including the 
findings in the enucleated eye, was given by Ingalls 24 at the annual meeting of the American 
Academy of Ophthalmology and Otolaryngology in 1950. 


COM MENT 


These two cases were considered worthy of report for two reasons: (1) This 
type of ocular periarteritis nodosa is rare, and (2) both patients first consulted an 
ophthalmologist, as the presenting complaint in each case was corneal ulcer. In 
the first case, the diagnosis of periarteritis nodosa was not suspected until toward 
the end of the second month of hospitalization. In the second, the diagnosis was 
suggested almost immediately because of the similarity of the clinical picture to 
that in the first case. 

Harbert and McPherson,'* in 1947, reported the only other similar case in the 
literature. They also described the bilateral corneal ulcers as being of the Mooren 
type. The diagnosis in their case was verified by muscle biopsy. In both the 
present cases, although the correct diagnosis was strongly suspected, biopsy revealed 
no positive evidence, and in neither case was the diagnosis made during life. In the 
first case, six negative biopsy specimens were taken, none, however, from muscle, 
and in the second case, four negative tissue specimens were obtained, again none 
from muscle. From the literature it also appears that positive biopsy tissue is 
oftener obtained from skeletal muscle than from cutaneous lesions, or nodules, the 
latter often proving negative. 

It is also noteworthy that although eosinophilia and cutaneous lesions are often 
thought common in periarteritis nodosa, actually they are relatively infrequent. 

In both the cases reported, lesions were seen in the fundus. In neither case 
were they well visualized, owing to the pathological condition of the cornea. How- 
ever, in the absence of hypertension in either case it is reasonable to assume that 
these lesions represented direct involvement of periarteritis nodosa, probably of 
the choroid. This substantiates the idea expressed in the more recent literature 
that repeated search for choroidal lesions in suspected cases may be of help to the 
internist in making the proper diagnosis. The lesions themselves are not character- 
istic, but their consecutive occurrence in a suspected case, their multiplicity, and 
their rapid change in appearance, with residual disturbance of pigment, would prove 
helpful in establishing the diagnosis of periarteritis nodosa. Apparently, the choroid 
is by far the most frequently involved eye tissue in this disease. The gravity of 
the general picture, undoubtedly, has had much to do with the absence in the past of 
more thorough studies of the interior of the eye. A limited pathological study by 


24. Ingalls, R. G.: Bilateral Uveitis and Keratitis Accompanying Periarteritis Nodosa, Tr. 
Am. Acad. Ophth. 55:630-631, 1951. 


4 
7 
| 
4 
| 
i 
| 
i 
} 
& i 
= 


WISE—OCULAR PERIARTERITIS NODOSA ll 


Bock *® would indicate that choroidal involvement is much commoner than had 
previously been thought. 

Probably, the most frequent ophthalmic finding in periarteritis nodosa is hyper- 
tensive, angiospastic retinopathy. This is always secondary to the hypertension 
induced by the severe renal involvement so common in this disease. It does not 
appear to be the direct result of periarteritis of ocular vessels and is thus, in a sense, 
nonspecific. 

Both these cases occurred before cortisone or corticotropin (ACTH) was avail- 


able. Of all the therapeutic agents used, only blood transfusions seemed to have a 
beneficial effect. 


There are only one or two references in the literature to the odor in cases of 
this disease. In both cases here reported there was from time to time a very 
disagreeable necrotic odor, often objectionable to the other patients in the ward. 
Unfortunately, it was not sufficiently characteristic to aid in the diagnosis. 


SUMMARY 
Two cases of intractable corneal ulcer are reported in which the lesion was 
proved at autopsy to be due to periarteritis nodosa. 
These cases are the second and third to be reported in the literature. 
30 W. 59th St. (19). 


25. Bock, J.: Zur pathologischen Anatomie der Periarteriitis nodosa des Auges, von Graefes 
Arch. Ophth. 144:689-717, 1942. 
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STUDIES ON THE CRYSTALLINE LENS 


V. Distribution of Various Phosphate-Containing Compounds and Its 
Significance with Respect to Energetics 


CHARLES £. FROHMAN, Ph.D. 
AND 
V. EVERETT KINSEY, Ph.D. 
DETROIT 


ITTLE is known concerning the energetics of the lens. Although this organ 

does not have the specialized energy requirements of muscle or liver, it does 
require energy for active transfer of metabolites across the capsule and cell mem- 
branes, for the continual turnover of its structural elements, and for various other 
metabolic processes. 

Most of the energy for metabolic processes in other tissues is now thought to 
be made available as “high-energy phosphate.” High-energy phosphate is energy 
contained in a particular type of unstable chemical bond involving phosphorus. The 
; energy is transported from one metabolite to another chiefly by adenosinetriphos- 
phate (ATP) and phosphocreatine. Thus, quantities of these substances present 
in a tissue would seem to give an indication of the energy available for cellular 
function. (A highly schematic diagram showing the relation of the production, 
utilization, and storage of high-energy phosphate is shown in Figure 1.) 

High-energy phosphate is probably formed in the lens, as elsewhere, through 
the phosphorylation of adenosinediphosphate (ADP) by energy furnished from 
the breakdown of glucose to lactic acid (anaerobic glycolysis) and from oxidation 
of pyruvic acid and other metabolites (respiration). Recent work by Christiansen * 
indicates that in the lens glucose is converted to lactic acid by means of anaerobic 
glycolysis. This process yields 2 moles of high-energy phosphate per mole of glucose 
utilized. The lens has been shown to consume approximately 3 mg. (0.015 mM) 
of glucose per day,* and since the energy derived from anaerobic glycolysis is not 
sufficient to satisfy energy requirements for even the replacement of protein,’ addi- 
tional energy presumably must be supplied by respiratory processes. These proc- 
esses usually involve the tricarboxylic-acid cycle and produce approximately 38 
moles of high-energy phosphate for each mole of glucose oxidized. Aerobic metab- 


From the Kresge Eye Institute. 

Supported in part by a grant from the United States Atomic Energy Commission. 

1. Christiansen, G. S.: Personal communication to the authors. 

2. Merriam, F. C., and Kinsey, V. E.: Studies on the Crystalline Lens: I. Technic for in 
Vitro Culture of Crystalline Lenses and Observations on Metabolism of the Lens, Arch. Ophth. 
43:979, 1950. 

3. Merriam and Kinsey (Arch. Ophth. 44:651, 1950) have shown that from 2.5 to 
5% of the protein of the lens turns over each day. If the average turnover rate is assumed to be 
3.75% per day, this process would require 0.038mM of high-energy phosphate. 
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olism, therefore, produces about 20 times as much energy per mole of glucose 
utilized as does anaerobic metabolism. 

The following observations suggest that the tricarboxylic-acid cycle may be 
functioning in the lens: The oxidative enzymes necessary for the functioning of 
this cycle were found recently in the lens*; only part of the glucose utilized by 
the lens can be accounted for by the amount of lactic acid produced *; the lens has 
been shown to take up oxygen °; intermediates involved in the cycle can be oxidized 
by lenticular tissues.* 

Not all parts of the lens, however, appear to be able to oxidize carbohydrates. 
The oxidative enzyme systems were found only in the epithelium of the lens, indicat- 
ing that if the tricarboxylic-acid cycle functions, it does so only in this portion of the 
lens. Thus, any compounds containing high-energy phosphate formed by oxidative 
metabolism presumably would be produced chiefly, if not solely, by the epithelium. 
For high-energy phosphate produced in the epithelium to be utilized by the cortex 
and nucleus, it would be necessary that the compounds containing the high-energy 
phosphate bond diffuse from this tissue. If a significant portion of the glucose 
utilized by the lens is oxidized through the cycle, the level of high-energy phosphate 


STORED UTILIZABLE 
tNERGY ENERGY 


PHOSPHOCREATINE ATP CREATINE 


Energy Produced Energy Freed 
By To Accomplish 
Respiration Protein Synthesis 


Transfer of Metabolites 
Ere 


Glycolysis 


Fig. 1—Diagrammatic representation of the formation and utilization of high-energy phos- 
phate in tissues. 


in the lens might be expected to be highest in the epithelium, and, in general, to vary 
inversely, depending upon diffusion rates, with the distance from this structure. 

It is believed that a clearer understanding of the energetics of the whole lens 
might be obtained by determining whether the amounts of high-energy phosphate 
in the various sections of the lens do conform to the pattern just outlined. To our 
knowledge, few data concerning the concentrations of specific compounds containing 
high-energy phosphate bonds in the various portions of the lens have been reported. 
Von Sallmann and Locke’ cite a personal communication from Dische that he 


4. Kinsey, V. E., and Frohman, C. E.: Studies on the Crystalline Lens: IV. Distribution 
of Cytochrome, Total Riboflavin, Lactate, and Pyruvate and Its Metabolic Significance, A. M. 
A. Arch. Ophth. 46:536, 1951. 

5. Kronfeld, P., and Bothman, L.: Zur Frage der Linsenatmung, Ztschr. Augenh. 65:41, 
1928. 

6. Ely, L. O.: Oxidation of Lactic Acid, Pyruvic Acid, and Various Members of the 
Citric-Acid Cycle by Bovine Lens Homogenates, Am. J. Ophth. 34:127, 1951. 

7. von Sallmann, L., and Locke, B. D.: Experimental Studies on Early Lens Changes After 
Roentgen Irradiation: II. Exchange and Penetration of Radioactive Indicators (Na**, K4?, [181, 
P82) in Normal and Irradiated Lenses of Rabbits, A. M. A. Arch. Ophth. 45:431, 1951. 
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confirmed the published work of Palm * who found more “7-minute-hydrolyzable 
phosphate” in the anterior portion of the cortex than in the posterior portion. 
“Seven-minute-hydrolyzable phosphate,” however, is a heterogeneous fraction con- 
sisting of compounds other than those containing the high-energy phosphate bond. 


METHODS 


Experiments for the partition of phosphate were performed on lenses of albino rabbits. The 
animals were killed by air embolism, and the eyes were removed immediately and frozen in 
liquid air. In the first set of experiments the posterior surface of the lens of each frozen eye 
was exposed by carefully chipping away the outer coats of the eye and the vitreous humor with 
a small screwdriver, and a frozen piece of lens tissue 5 mm. in diameter, which included the 
posterior and anterior poles, was obtained by cutting with a cork borer. This piece was divided 
into four sections (see inset in Figure 2). Section 4 contained anterior capsule, epithelium, and 
a small amount of anterior cortex. Section B consisted of the posterior three-quarters of the 
anterior cortex. Section C contained nucleus, and Section D, posterior cortex. The individual 
sections from 16 lenses were pooled, weighed, and homogenized in ice-cold trichloroacetic acid. 
During these operations the tissues were not permitted to thaw. After centrifugation of the 
homogenates and removal of the supernatant liquid, the precipitated protein was reextracted with 
cold trichloroacetic acid; these extracts were combined with those obtained previously, for 
chemical analysis. 

The pooled extracts were fractionated for the analyses by the method of LePage and Umbreit.® 
Difference in the solubilities of the barium salts of phosphate esters was the basis for separation 
of the extracts into several fractions. 

A second set of experiments was performed to determine the concentrations of adenosine- 
phosphates and phosphocreatine in the epithelium and capsule without adherent cortex. Six 
eyes were frozen, and the capsule of the lens was removed while the eye was frozen. The capsule 
was divided along the equator into two sections (see inset in Figure 2). Section J consisted of 
the anterior capsule along with the epithelium, Section 2, of posterior capsule only. The 
homogenates of these tissues were treated in the same manner as described previously. 


The following methods were employed for the analyses: 


Organie phosphate Fiske and SubbaRow,'® as modified by LePage ** 
“True” inorganic phosphate... ... Fiske and SubbaRow 12 
Fructose 
Pentose......... . Mejbaum 
Amino nitrogen......... Folin and Wu 
Phosphoenol pyruvate. . Lohmann and Meyerhof '* 
Phosphoglyceric acid Rapoport 17 
Nieotinie acid Bandier and Hald ** 
Folin and Malmros '* 


8 Palm, E.: On the Phosphate Exchange Between the Blood and the Eye: Experiment 
on the Entrance of Radioactive Phosphate into the Aqueous Humour, the Anterior Uvea and 
the Lens, Acta ophth. (Supp.) 32:1, 1948. 

9. LePage, G. A., and Umbreit, W. W.: Phosphorylated Carbohydrate Esters in Autotropic 
Bacteria, J. Biol. Chem. 147:263, 1943. 

10. Fiske, C. A., and SubbaRow, Y.: Colorimetric Determination of Phosphorus, J. Biol. 
Chem. 66:375, 1925. 

11. LePage, G. A.: The Biochemistry of Autotropic Bacteria: The Metabolism of Thio- 
bacillus Thiooxidans in the Absence of Oxidizable Sulfur, Arch. Biochem. 1:255, 1942. 

12. Fiske, C. H., and SubbaRow, Y.: Phosphocreatine, J. Biol. Chem. 81:629, 1929. 

13. Roe, J. H.: A Colorimetric Method for the Determination of Fructose in Blood and 
Urine, J. Biol. Chem. 107:15, 1934. 

14. Mejbaum, W.: Uber die Bestimmung kleiner Pentosemengen, insbesondere in Derivaten 
der Adenylsaure, Ztschr. physiol. Chem. 258:117, 1939. 

15. Folin, O., and Wu, H.: A System of Blood Analysis, J. Biol. Chem. 38:81, 1919. 


(Footnotes continued on next page) 
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The concentrations of the separate phosphate-containing compcunds were obtained from the 
results of the aforementioned analyses by the use of a modified technique originally described by 
LePage and Umbreit.® 

The concentration of phosphocreatine was obtained in the following manner: When inorganic 
phosphate was determined on the extracts, the value obtained included phosphorus from phospho- 
creatine, since this compound was hydrolyzed by the reagents involved in the determination. 
Phosphocreatine, however, is not precipitated by calcium, whereas inorganic phosphate is. The 
value for “true” inorganic phosphate was then obtained by analysis for phosphate of a calcium 
precipitate from the extract. The difference between the value for inorganic phosphate obtained 
by this analysis and that obtained by the determination of inorganic phosphate on the total 
extract represents phosphocreatine phosphorus. 

Adenosinetriphosphate and adenosinediphosphate contributed most of the seven-minute-acid- 
hydrolyzable phosphate to the “barium-insoluble” fraction of the extracts. In calculation of the 
amount of adenosinetriphosphate and adenosinediphosphate present, corrections were made to 
take into account the fructose-1-6-diphosphate present, since 27% of this compound is also 
hydrolyzed in seven minutes in an acid solution. Adenosinetriphosphate was distinguished from 
adenosinediphosphate by the method described by LePage and Umbreit.2 The sum of their 
concentrations is listed in the section on results as adenosinephosphates, for reasons to be 
presented later. 

Glucose-l-phosphate was determined as seven-minute-acid-hydrolyzable phosphate in the 
“barium-soluble” fractions. In calculation of the concentration of this compound, a small correction 
was made to account for phosphoenol pyruvic acid, a small percentage of which was also 
hydrolyzed in seven minutes. 

Both fructose-6-phosphate and fructose-1-6-diphosphate were determined as fructose in the 
barium-soluble and barium-insoluble fractions, respectively. 

Glucose-6-phosphate was determined from the reducing value of the barium-soluble fraction. 
This value was corrected for the fructose-6-phosphate, which also reduces the Folin-Malmros 
reagent used in the determination. 

Attempts were made to determine the concentrations of phosphoglyceric acid, phosphoenol 
pyruvic acid, and phosphotriose (triose phosphate), but interference by glutathione made the 
determinations inaccurate. 


RESULTS AND COMMENT 


The concentrations of adenosinephosphates and phosphocreatine are shown in 
Table 1. Adenosinephosphates were employed in the Table to represent the con- 
centrations of adenosinediphosphate and adenosinetriphosphate because we believe 
that the sum of the separate values as determined analytically more accurately 
represents the potential concentration of adenosinetriphosphate in vivo. (In living 
tissue the tendency to phosphorylate adenosinediphosphate [thereby converting it to 
adenosinetriphosphate] is so great that normally little of this compound is present.?° 
Under the conditions employed in preparing the tissues for analysis, how- 
ever, adenosinediphosphate, which is formed by the hydrolysis of adenosinetriphos- 
phate, was not converted back to the latter, since the phosphorylating enzymes were 
rendered inactive. ) 


16. Lohmann, K., and Meyerhof, O.: Uber die enzymatische Umwandlung von Phospho- 
glycerinsaure in Brenztraubensaure und Phosphorsaure, Biochem. Ztschr. 273:60, 1934. 

17. Rapoport, S.: Uber die Bestimmung der Glycerinsaure in freier und veresterter Form, 
Biochem. Ztschr. 289:406, 1937. 

18. Bandier, E., and Hald, J.: A Colorimetric Reaction for the Quantitative Estimation of 
Nicotinic Acid, Biochem. J. 33:264, 1939. 

19. Folin, O., and Malmros, H.: An Improved Form of Folin’s Micro Method for Blood 
Sugar Determinations, J. Biol. Chem. 83:115, 1929. 

20. Potter, V. R.; Recknagel, R. O., and Hulbert, R. B.: Intracellular Enzyme Distribution ; 
Interpretation and Significance, Federation Proc. 10:646, 1951. 
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The concentration of adenosinephosphates (the triphosphate and the diphos- 
phate) is highest in the lens epithelium-capsule combination. The anterior cortex 
contains more of these adenosinephosphates than the posterior cortex. Neither 
adenosinetriphosphate nor adenosinediphosphate is present in the nucleus. The 
posterior capsule contains a higher concentration of these high-energy phosphates 
than the adjacent posterior cortex. 

The distribution of phosphocreatine in the lens is different from that of ade- 
nosinephosphates. The concentration of phosphocreatine is not relatively higher 
in the epithelium than in the cortex, and it appears to be higher in the posterior 
cortex than in the anterior cortex. 


TaBLe 1.—Concentration* of Compounds in Different Sections of the Lens Involved in 
Transport of High-Energy Phosphate 


Fraction A B Cc D 2 
Anterior 
thelium + Cortex + 
Anterior Epithelium + Anterior Posterior Posterior 
Composition of fraction... Capsule Capsule Cortex Nucleus Cortex Capsule 
Adenosinephosphates 46 0.06 0.05 < 0.0002 0.02 0.11 
Phosphocreatine . 0.02 0.01 < 0.0005 0.08 0.06 


* Expressed in millimoles (mM) per 100 gm. of tissue. 


TaBLe 2.—Concentration * of Various Phosphate Esters and of Inorganic Phosphate in Different 
Portions of the Lens Involved in Anaerobic Glycolysis 


Fraction A B Cc D 


Anterior 
Cortex + 
Epithelium + Anterior Posterior 
Composition of fraction Capsule Cortex Nucleus Cortex 


Glucose-6-phosphate 6 0.09 
Hexosediphosphate 0.015 
Fructose-6-phosphate Ai 0.0 
Inorganic phosphate 27 0.38 


* Expressed in millimoles (mM) per 100 gm. of tissue. 


Table 2 shows the distribution of some of the esters involved in anaerobic gly- 
colysis, and also that of inorganic phosphate. The latter compound is present in 
higher concentrations in the nucleus and posterior portion of the cortex. 

Figure 2, which is a graphic representation of the data in Table 1, shows that 
the concentration of adenosinephosphates in any section of the cortex is approxi- 
mately inversely proportional to the distance of that section from the epithelium 
and that the concentration of phosphocreatine (the storage form of high-energy 
phosphate) is approximately directly proportional to the distance from this 
structure. It is interesting to observe that the potentially available preformed high- 
energy phosphate, as represented by the sum of adenosinephosphates and phospho- 
creatine, is approximately the same throughout the cortex. 


The observation that the concentration of adenosinephosphates varies inversely 
with the distance from the epithelium is consistent with the hypothesis proposed 
in the introduction of the paper that most utilizable high-energy phosphate for the 
lens is produced by the epithelium through its oxidative metabolism and that this 
material diffuses from the epithelium to the other portions of the lens. The lower 
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level of adenosinephosphates found in the nucleus might be expected, since diffusion 
seems more likely to occur in the direction of, rather than through, the lamellae 
of the lens. 

The concentration gradient of adenosinephosphates in the lens can be accounted 
for either by diffusion of these compounds themselves from the epithelium or by 
diffusion of some other energy-rich organic phosphate compounds, such as arginine 
phosphate or acetylphosphate. The diffusion of the latter type of compound would 
indirectly lead to a concentration gradient of adenosinetriphosphate by their effect 
on the rate of production of this compound through anaerobic glycolysis. (The 
process of anaerobic glycolysis itself requires high-energy phosphate to proceed and, 
therefore, is in part regulated by its presence. ) 


Adenosine phosphates 
Phosphocreatine 
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Fig. 2.—Schematic diagram of the distribution of adenosinephosphates and phosphocreatine 
in the rabbit lens as determined trom analyses made on sections shown in the inset. 


The concentration gradient of adenosinephosphate in the lens appears to have 
physiologic significance, as may be seen in Table 3, since there is a similar gradient 
in the lens of the rate of an energy-consuming reaction, i. e., the rate of synthesis 
of protein. Thus it would appear that a part of the energy required to meet the 
metabolic needs of the cortex and nucleus of the lens is supplied by the epithelium. 

The concept that one part of an organ supplies energy to another is not with- 
out precedent. A similar dependence of one part of a structure on another for at 
least a part of its energy requirements has been postulated to occur in the cornea,”* 
ciliary body,** and, indeed, in the cell itself.*° In fact, with regard to the metabolic 
pattern, the lens appears to be analogous to a single cell. In the cell it is known 


21. Herrmann, H., and Hickman, F. H.: Exploratory Studies on Corneal Metabolism, Bull. 
Johns Hopkins Hosp. 82:225, 1948. 

22. Friedenwald, J. S.; Herrmann, H., and Moses, R.: Distribution of Certain Oxidative 
Enzymes in the Ciliary Body, Bull. Johns Hopkins Hosp. 73:421, 1943. 
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that respiration takes place only in the mitochondria, producing high-energy phos- 
phate, which diffuses to other parts of the cell to be utilized. In the lens it now 
appears that respiration occurs only in the epithelium, producing high-energy phos- 
phate, which diffuses to the other parts of the lens for utilization. 

Thus far in this series of investigations on the crystalline lens it has been shown 
that glutathione ** and protein *® are synthesized relatively rapidly by the lens and 
that the rate of synthesis is decreased in cataractous lenses. These observations 
suggested that a reduction in the capacity to re-form the structural elements of the 
lens may play a major role in the formation of a cataract. An explanation of this 
reduction of synthetic capacity of the lens has been sought in a study of its ener- 
getics. It has been demonstrated recently that there are present in the lens those 
enzyme systems essential for the efficient production of available energy in the 
form of compounds containing the high-energy phosphate bonds * and, now, that 
the concentrations of these energy-yielding compounds in various sections of the 
normal lens parallel the rate of synthesis of protein. It is planned next to attempt 


TABLE 3.—Concentration of Adenosinephosphates and Amount of Glycine Incorporated 
in Protein * in Various Portions of the Lens After Twenty-Four Hours 


Amount of 
Glycine in Protein 
Fraction After 
Section Adenosinephosphates 24-Hr. Incubation t¢ 


mM/100 Gm. Tissue Counts/ Min. 
5X 10-2 
0.02 X 10-2 
2.5 10-2 


* The lens was cultured for 24 hours in a medium containing glycine labeled with C*. 
+t Merriam, F. C., and Kinsey, V. E.: Unpublished data. 


to learn whether the reduction in the processes of synthesis observed in cataractous 
lenses is attributable to a decrease in available high-energy phosphate. 


SUMMARY 


The concentration of utilizable high-energy phosphate (adenosinephosphates ) 
in the lens was found to be highest in the epithelium, to vary inversely throughout 
the cortex with the distance from the epithelium, and to be immeasurably small in 
the nucleus. 

The concentration of the storage form of high-energy phosphate (phosphocre- 
atine) was lowest in the epithelium and highest in the posterior cortex. 

The distribution of some of the phosphate esters involved in anaerobic glycoly- 
sis, and that of inorganic phosphate, in the lens were also determined. 

The relatively high concentration of compounds containing the high-energy 
phosphate bond in the epithelium supports the hypothesis that this structure con- 
tributes energy for the metabolic requirements of the entire lens. 


Misses Eileen Horgan and June Twomey, and Mrs. Barbara Zolliker gave technical 
assistance. 


23. Kinsey, V. E., and Merriam, F. C.; Studies on the Crystalline Lens: II. Synthesis of 
Glutathione in the Normal and Cataractous Rabbit Lens, Arch. Ophth. 44:370, 1950. 
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ABERRANT INTRAOCULAR ADENOMATA AND EPITHELIZATION 
OF THE ANTERIOR CHAMBER 


LEONARD CHRISTENSEN, M.D. 


PORTLAND, ORE. 
AND 


E. DeMAR ANDERSON, M.D. 
SEATTLE 


HE ABERRANT occurrence of congenital gland-like tissue about the eye and 

its adnexa is rare, and until recently its intraocular occurrence has never been 
reported. Generally such malformations have been classified as benign adenomas 
and most commonly have occurred subconjunctivally on the upper anterior segment 
of the globe at various sites between the limbus and the equator.'| Apparently, these 
implants originate either from the glands of Krause and Wolfring or, more likely, 
from the same anlage as these glands in the embryonic conjunctiva. That such 
displacement is not limited to a single subconjunctival plane has recently been shown 
by two unrelated reports of the congenital occurrence of gland-like tissue in the 
cornea and iris, respectively.2. Histologically the aberrant glandular tissue in these 
two cases differed in no appreciable manner from that found in normal lacrimal or 
accessory lacrimal glands and was presumed by the authors to have the same origin 
as the normal lacrimal gland. In the first case implants were in the cornea alone, 
and in the second case the tumor was limited to the iris. The appearance of an 
adenomatous mass in the iris reported by Bruce was particularly interesting, as well 
as puzzling, since there apparently was no dehiscence in the cornea or sclera to 
explain adequately its intraocular position.” 


The present paper describes a congenital adenomatous tumor which involved 
both the sclera and the anterior uvea. In contrast to the cases previously reported, 
there is an obvious dehiscence at the junction of the cornea and the sclera through 
which epithelization of the anterior chamber has occurred. 


REPORT OF A CASE 


A 2-week-old, full-term, healthy baby was first seen on Aug. 8, 1950, by one of us (E. D. A.) 
because of the peculiar appearance of the left eye. Examination showed a semitransparent cyst 
filling approximately one-half of the anterior chamber, with its base at the temporal limbus 
extending from 12 to 5 o'clock. In the chamber angle in the 2-o’clock position was a small, 
globular, pinkish, solid body, which appeared vascular. No other abnormalities were noted. 


1. Duke-Elder, W. S.: Text-Book of Ophthalmology, Vol. 2, St. Louis, C. V. Mosby 
Company, 1938, pp. 1775-1777. Francois, J., and Rabaey, M.: Adenoma of the Limbal Con- 
junctiva, Brit. J. Ophth. 35:237-241 (April) 1951. 

2. (a) Dame, L. R.: Accessory Lacrimal Gland on the Cornea, Am. J. Ophth. 29:579-582 
(May) 1946. (b) Bruce, G.: Aberrant Glandular Tissue in Iris, Tr. Am. Acad. Ophth. 
56:47-51 (Jan.-Feb.) 1952. 
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Reexamination four days later indicated an increase in the size of the cyst and definite 
bulging of the conjunctiva over the ciliary body in the 2-o’clock position. Consultation with 
several ophthalmologists was held, and enucleation was advised on the provisional diagnosis 
of medulloepithelioma of the iris and ciliary body. 

Gross Description—The specimen was a firm, regularly shaped left eye, measuring 18 mm. 
in the anteroposterior diameter and 18 mm. in transverse section at the equator. A translucent 
cystic mass filled the temporal half of the anterior chamber, and the area of iris behind the 
cyst was also translucent, as shown by transillumination. At the chamber angle there was a 
white, solidified mass, measuring 5 mm. in vertical diameter and 3 mm. in horizontal diameter. 
The pupil was displaced medially and was slightly distorted. 

Superior and inferior calottes were removed to permit horizontal sections of the globe and 
gross inspection of the interior. The vitreous was clear and viscid. A solidified mass in the 
ciliary body on one side extended from the chamber angle to the ora serrata. The appearance 
of the rest of the fundus, including the optic nerve and the macula, was within normal limits. 


Fig. 1.—Anterior segment showing adenoma within sclera and ciliary body, cystic epitheli- 
zation of chamber, and epithelium-lined dehiscence of limbus. 


Histopathologic Study—Examination under the low-power lens showed a normal-sized, 
irregularly shaped infant’s eye containing a glandular mass in the iris and ciliary body, cystic 
glandular implants in the sclera, and a defect of the cornea, through which cystic epithelization 
of the anterior chamber had occurred (Fig. 1). 

The gland was of fully differentiated tubuloalveolar type, the secreting cells having the 
classic pyramidal-columnar form seen in the normal lacrimal gland (Fig. 24 and B). Each 
secreting unit was surrounded by myoepithelial cells, and within the parenchyma were ducts 
of various sizes, lined with columnar epithelium. Some sections of the intrascleral gland showed 
ducts communicating directly with the subconjunctival space and the epithelial cyst of the anterior 
chamber (Fig. 34 and B). The mass in the area corresponding to that ordinarily occupied by the 
ciliary body extended from the ora serrata into the chamber angle, beyond the usual insertion of 
the ciliary muscle. Such landmarks as the trabecular meshwork, Schlemm’s canal, and the scleral 
spur were not visible on this side. The tumor lay within the stroma of the ciliary body and iris, 
and from there extended in such a manner as to displace and lie external to the ciliary muscle 
(Figs. 2 to 4). The overlying, displaced ciliary muscle was thin, fibrotic, and disinserted by the 
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interposition of the tumor. Several sections showed large epithelium-lined ducts extending from 
the body of the main mass into the cyst of the anterior chamber (Fig. 5). This cyst, in turn, 
was in direct communication with the external surface through a defect at the limbus in an 
area corresponding to the usual site of Schlemm’s canal and its collecting vessels (Fig. 1). 
It was lined with tall columnar epithelium, which, in the vicinity of the corneoscleral defect, 


Fig. 2.—A, adenomatous tissue in ciliary body; low magnification. B, higher magnification 
of gland in A, showing myoepithelial cells. 


showed numerous epithelial buds assuming the morphologic appearance of acini (Fig. 6A). 
Between this epithelium and the corneal endothelium was a thin, fibrotic sheet of connective 
tissue, which varied in thickness and closely resembled the connective-tissue framework of the 
glands. Ina few areas where the epithelium of the cyst had separated from the posterior surface 
of the cornea, the underlying endothelium appeared histologically intact. The epithelium was 


Fig. 3.—A, duct from intrascleral gland, with its orifice on external surface; low magnifi- 
cation. B, connection of intrascleral gland with cyst of anterior chamber; low magnification. 


Fig. 4—Adenomatous tissue within stroma of iris. 
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in direct continuity with that of the cornea, but there was a definite line of demarcation (Fig. 
5B). It had the histologic characteristics of the epithelium lining the ducts within the gland, and 
in all probability the cyst was a huge, dilated duct expanding along the lines of least resistance. 
The posterior advancing border of the cyst was adherent to the tongue of mesoblastic iris stroma, 
suggesting its prenatal existence. Similar gland-like tissue lay within the sclera, and this 


Fig. 5.—A, large duct of tumor with opening into anterior-chamber cyst. Note duct of cyst 
leading from intrascleral gland and cyst to external surface. B, higher magnification of 4, 
showing continuity of ductal epithelium with epithelium of anterior-chamber cyst. 


communicated externally with the conjunctiva and with an intrascleral cyst, which, in turn, 
apparently emptied into the larger cyst just described (Figs. 54 and 6B). The conjunctiva 
overlying the area of the tumor showed similar gland formation, which extended inward into 
the subconjunctiva space (Fig. 7). 
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The lens was displaced posteriorly, and on its anterior surface was a deposition of pigmented 
epithelium, apparently acquired from the iris. The iris showed a dense cellularity, consisting 
predominantly of fibroblasts. Its insertion had been displaced from the chamber angle by the 
tumor, and there had been minimal development of crypts and contraction furls in the stroma. 
Except for the tumor, the ciliary body showed nothing of note. The choroid presented the 


Fig. 6.—A, epithelium lining limbal dehiscence; high magnification. Note tendency toward 


formation of alveoli. This point marks junction of epithelium forming cyst and downgrowth of 
corneal epithelium. 8, epithelium-lined duct leading from intrascleral gland to external surface ; 
high magnification. 


characteristic increased cellularity of an infant’s eye. The corrugated appearance of the choroid 
was an artifact produced by accidentally overheating the pyroxylin used to infiltrate the specimen. 
The retina and optic nerve had no apparent abnormalities. 
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COMMENT 


A striking feature of these glandular anomalies of the eye is the multiplicity of 
sites at which they can and do occur. Embryologically, the lacrimal and accessory 
lacrimal glands originate from downgrowths of primitive ectodermal cells of the 


Fig. 7—A, glandular downgrowth from conjunctiva, low magnification. Note adenoma on 
surface of iris and obliteration of chamber angle. B, higher magnification of glandular down- 
growth shown in 4. 


conjunctiva, the terminal end of which differentiates into gland, with the intervening 
cord of cells forming ducts (Figs. 8 and 9). It may be that normally these down- 
growths occur wherever a rarefaction in the mesoderm exists beneath the developing 
conjunctiva or that, possibly, specified, groups of embryonic conjunctival cells 
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differentiate into glandular buds and with growth erode into the mesoderm to assume 
their adult position and appearance. If the latter explanation were correct, more 
such anomalies would be expected, for there are a large number of accessory lacrimal 
glands in the lid. 

Several explanations of the abnormal disposition of this tissue have been pro- 
posed. The presence of lacrimal gland in the iris in the absence of any dehiscence in 
the outer coat of the globe suggests the occurrence of an early aberrant implantation 
of embryonic cells destined to become gland.*” However, such an implantation would 
have to occur before the 17-mm. stage. The idea of a preexisting microscopic 
scleral defect through which lacrimal buds grow and are subsequently cut off has 
been suggested (Reese *). Bruce * has also considered the possibility of a pinching 
off of lacrimal buds by the closure of the fetal fissure at a time when the two were 


Fig. 8—Normal glandular downgrowth from conjunctiva of eye of premature infant (courtesy 
of Dr. A. B. Reese). 


in propinquity. At the inception of the lacrimal gland (25- to 30-mm. stage) some 
buds are stated to be a distance of only 150 to 200 cells from the limbus (Cassady *). 
Finally, there is the remote possibility that it is the process of differentiation which 
is aberrant, rather than the placement of the cells. 


In the present case there was a break in the sclera, and both intrascleral and 
intraocular adenomatous masses were present. The main tumor lay in and external 
to the ciliary body and had somewhat devious connections with the intrascleral 
implants. It appears most likely that this glandular mass originated from the terminal 
end of buds which had extended through a defect in the outer coat of the eye. This 
point of view is strengthened by the fact that the defect occurred at the limbus, 
which is the most likely site for such a fault to occur in the genesis of the eye. At 


3. Personal communication to the authors. 
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least, this must be true of the intrascleral mass, as shown by the duct leading from 
it to the external surface, and it would be illogical to assume that the intraocular 
tumor originated in an appreciably different manner (Figs. 54 and 6B). However, 
the reverse may also be considered; i. e., in the condensing mesoderm destined to 


Fig. 9.—A, normal glandular formation at fornix of eye of premature infant. B, tissue from 
eye in present case. 


be the cornea, sclera, iris, and ciliary muscle there may have occurred implantation 
or maldifferentiation of undifferentiated embryonic tissue which produced the dehis- 
cence, rather than resulted from it. Such an explanation would account for both 
the anomaly in the present case and the occurrence of the isolated glandular mass 
of the iris in Bruce’s case. 
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The large size of the gland in the specimen reported suggests that its origin is the 
same as that of the lacrimal, rather than the accessory lacrimal, tissue and that its 
greatest bulk was attained within the globe, where resistance to expansion was not 
as great as in the sclera. 

A satisfactory explanation of the origin of the epithelial cyst in this specimen is 
important. If it is a direct extension of corneal and conjunctival epithelium, as it 
initially appeared, one is justified in assuming that the defect in the globe occurred 
first and that epithelization of the anterior chamber followed in utero in a manner 
similar to that of acquired postoperative epithelization. This was our initial impres- 
sion, but closer examination of the epithelium forming the cyst of the anterior 
chamber raised doubts concerning this hypothesis, for the following reasons: First, 
the cystic epithelium does not have quite the same morphologic appearance as the 


Fig. 10.—Low magnification of mesodermal tissue lying between corneal endothelium and 
epithelium of anterior-chamber cyst. 


epithelium of the cornea. The cells of the cystic epithelium are more columnar, 
with their nuclei at one end, and they show a definite tendency toward formation of 
glandular buds (Fig. 64). Unlike acquired epithelial ingrowth, the epithelium on 
the posterior-corneal surface of this cyst was as thick as was that on the iris 
surface, and there was no difference in the thickness of the advancing border and 
that of the remainder of the wall. It is true that a comparison of the staining 
reactions of the two epithelial surfaces with hematoxylin and eosin and the Masson 
trichrome stain showed them to be tinctorially identical; however, the two tissues 
are of the same embryonic origin, and this similarity is not necessarily significant. 
Second, a fine connective-tissue membrane, closely resembling that which constitutes 
the structural framework of the gland, was interspersed between the cystic epithelium 
and the corneal endothelium ; this indicates a glandular origin of the cyst (Fig. 10). 
Finally, the morphologic appearance of this cystic epithelium was the same as that of 
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the epithelium lining the ducts within the gland. For these reasons, it is our opinion 
that this cyst is actually a huge duct undergoing progressive dilatation. The fact 
that the main duct of the gland opened directly into the cyst renders this explanation 
more plausible. The progressive increase in the size of the duct to cyst-like 
proportions can be accounted for simply as a disturbance in the balance of pressures. 
To be a cyst, the secretory pressure of the gland must exceed surrounding tissue 
pressures. In this case the glandular bud had probably extended into the mesodermal 
tissue in the unformed anterior chamber and differentiated into a gland and duct. 
As soon as the tissue surrounding the duct had undergone sufficient dissolution in 
the formation of the anterior chamber, the balance of pressures favored development 
of a cyst, since there was release of surrounding tissue pressure. Furthermore, some 
degree of obstruction existed, since a differential in pressure between expansion in 
the anterior chamber and the pressure required for expulsion of the secretions in 
the duct must have been present to account for the progressive increase in the size 
of the duct. If the cyst is a dilated duct, the origin of the tumor must then have 
been from downgrowths of aberrant glandular buds arising from embryonic con- 
junctiva and corneal epithelium, or normal budding with extension of these buds 
through a defect at the limbus. The duct which has dilated into a cyst originated 
from the intervening cord of cells in a manner similar to all exocrine glands 
(LaSalle *). However, this epithelization could be an outgrowth, rather than an 
ingrowth, and the scleral defect would then be a result, rather than a cause, of the 
intraocular adenoma. The latter explanation is unlikely. 


The findings in this case indicate that congenital adenomatous tumor must be 
considered in the differential diagnosis of intraocular tumors in early infancy. This 


is particularly important since recognition of the true identity of the neoplasm may 
obviate the necessity of enucleation. The connection between the intraocular tumor 
in question and the external surface formed by a glandular duct establishes at least 
one mode of their development. Judging from their probable genesis, these adenomas 
are most likely to be limited to the anterior segment and when occurring in the uveal 
tract will most frequently be found in the iris. They may occur with or without 
cyst formation. Despite the obvious clinical evidence of rapid growth, these neo- 
plasms are benign. However, as in the present case, they can be locally destructive 
when cystic ; therefore, early diagnosis and eradication would seem imperative if the 
eye is to be salvaged. 


University of Oregon School of Medicine. 
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RETINAL DETACHMENTS OCCURRING IN CATARACT 
ASSOCIATED WITH NEURODERMATITIS 


ROBERT S. COLES, M.D. 
AND 


JOSEPH LAVAL, M.D. 
NEW YORK 


HISTORICAL REVIEW 


HE FIRST reported instance of cataract associated with a dermatological 
condition dates back to 1868, when Rothmund ' first described the cases of 16 
patients in three much intermarried families who had cataract and poikiloderma, both 
on a heredofamilial basis. In 1904 Werner * reported three cases of heredofamilial 
type of progeria associated with cataract and scleroderma. Soon after this reports 
of many other cases began to appear in which similar skin lesions associated with 
cataract were found.* In these cases the most commonly encountered dermatological 
concomitant was scleroderma. 

In 1914 Andogsky * reported the first four cases of a dry, scaly, crusting skin 
lesion associated with cataract. He referred to the skin lesion, originally described 
by Vidal,"* and later by Besnier,®” as neurodermatitis and observed that the cataracts 
in these cases, once launched, came to extremely rapid maturation. In ail the cases 
which he described the skin lesion had existed since childhood and the cataracts had 
appeared after puberty. This initial report was soon followed by others ( Metzger,® 
Vogt,’ Ollendorf and Levy,” and Lowenstein’). Davis '’ in 1921 described the 
first case in this country. 


From the Ophthalmological Service of Dr. H. Minsky, Mount Sinai Hospital. 


Presented at a meeting of the Section of Ophthalmology of the New York Academy of 
Medicine, May 19, 1952. 


1. Rothmund, A.: Uber Katarakte in Verbindung mit einer eigentiimlichen Hautdegenera- 
tion, von Graefes Arch. Ophth. 14:129, 1868. 


2. Werner, C. W.: Uber Katarakte in Verbindung mit Sklerodermie, Thesis, Kiel, 1904. 

3. Vossius, A.: Zwei Falle von Katarakt in Verbindung mit Sklerodermie, Ztschr. Augenh. 
43:640, 1920. Barbot, E. M.: La sclérodermie associée a la cataracte, Thesis, Paris, 19235. 
Nieden, A.: Kataraktbildung bei Telangiektatlicher Ausdehnung der Kapillaren, Centralbl. prakt. 
Augenh. 11:353, 1881. Janovsky, V.: Drei Falle familiarer Hautatrophie, Arch. Dermat. u. Syph. 
10: 388, 1921. 


4. Andogsky, N.: Katarakta dermatogenes, Klin. Monatsbl. Augenh. 52:19, 1914. 


5. (a) Vidal, E.: Traité descriptif des maladies de la peau, Paris, Masson & Cie, 1889. (b) 
Besnier, E.: Pratique dermatologique: Traité de dermatologie appliquer, Paris, Masson 
& Cie, 1900. 

6. Metzger, E.: Katarakt bei Neurodermatitis, Klin. Monatsbl. Augenh. 9:821, 1932. 


7. Vogt, A.: Weitere Ergebnisse der Spaltlampenmikroscopie, von Graefes Arch. Ophth. 
109:197, 1922. 
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These later cases of cataract with neurodermatitis differed from those of Werner 
and Rothmund (with scleroderma and poikiloderma respectively ) in that the heredo- 
familial pattern was lacking except for a possible history of allergy in members of 
the same family. Thannhauser,'! in a very complete study, gave a detailed description 
of the various types of dermatological disorders which are associated with cataract 
formation. He agreed that the neurodermatitis type described by Andogsky is 
nonhereditary, nonendocrine in origin, and nonrelated in any manner to Rothmund’s 
or Werner’s syndrome. 

Sack," in a survey of the literature, found a total of 21 cases in the American 
and 33 cases in the European and Australian journals. In tabulating all the cases, 
he found in the more amply documented American reports the following salient 
features which were common to all cases: (1) There was a family history of allergy ; 
(2) allied allergies were present; (3) a history of asthma was very common; (4) 
eosinophilia was present; (5) the neurodermatitis had existed since childhood ; (6) 
the cataracts usually made their appearance in the adolescent period or soon after, 
the usual age being 25, and (7) once the cataracts had made their appearance, their 
progression to maturity was extremely rapid. ' 

Since Sack’s survey of the literature, the number of cases has risen to 63. It 
may be that a number of cases reported in the European literature have not come to 
our attention because of the disruption attendant upon World War II. It is also 
probable that the number of reported cases is a poor index of the frequency of 
occurrence of this syndrome. This assumption is based largely on the figures of 
Cowan and Klauder,'* who, in a control study, found that 8% of patients with 
neurodermatitis had lenticular opacities sufficiently advanced to interfere with vision. 
Katavisto’s ** figure was 5%, and Beetham * estimated that cataracts would develop 
in approximately 10% of all patients afflicted with this type of skin lesion. 


SKIN LESIONS 


Typically, the skin lesions first appear in early childhood, frequently during the 
first year of life, and are eczematoid—weeping, oozing, and crusty. As the child 
grows, the lesions become dry, erythematous, and scaly, and there is left a red, 
lichenified, thickened, hard, flaky skin. The sites of predilection are in the flexural 
areas, with the antecubital and the popliteal areas bearing the brunt. The face, the 
sides of the neck, and the chest are frequently involved. Pruritus, almost always 


8. Ollendorff, U., and Levy, G.: Neurodermatitis und Katarakt, Arch. Dermat. u. Syph. 
164:683, 1932. 

9. Léwenstein, A.: Katarakt bei Neurodermatitis, Klin. Monatsbl. Augenh. 72:653, 1924. 

10. Davis, W. T.: Relation of the Eye and Certain Skin Diseases, South. M. J. 14:237, 1921. 

11. Thannhauser, S. J.: Werner’s Syndrome, Ann. Int. Med. 23:559, 1945. 

12. Sack, S.: Report of Case of Cataract and Neurodermatitis with Tabulated Summary of 
Previously Reported Cases, Ann. Allergy 5:353, 1947. 


13. Cowan, A., and Klauder, J.: Frequency of Occurrence of Cataract in Atopic Dermatitis, 
Arch. Ophth. 43:759-768 (April) 1950. 


14. Katavisto, M.: Prurigo diasthesique Besnier and Cataract, Acta Ophth. 27:581, 1949. 
15. Beetham, W.: Atopic Cataracts, Arch. Ophth. 24:21 (July) 1940. 
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associated with the condition, frequently leads to secondary infections. There are 
periods of remission and exacerbation in the dermatological condition, which may 
last months or years. 

OCULAR LESIONS 


The ocular findings consist of changes in the two ectodermal organs: the skin of 
the lids, and the lens. The lid affliction differs in no way from the involvement of the 
skin elsewhere except that from frequent scratching, rubbing, and manipulation 
the eyelashes and brows are often destroyed. 

The changes in the lens vary considerably as reported by different observers 
( Bellows,'® Beetham,’* Andogsky,* Vogt*) and must, of course, depend upon the 
number of eyes observed and the stages of development present when the patient was 
first seen. Beetham '* narrowed the various forms of cataract described into two 
main types, and since he has reported the largest number of personally studied 
cases, his description is most accurate and representative. 

The first type he described as the complicated cataract, characterized by forma- 
tion at the posterior pole, in the immediate subcapsular region, of increased irides- 
cence, vacuole formation, and precipitates. There is some striation of the lens fibers. 
Small punctate opacities are common. This condition spreads to involve the entire 
subcapsular area. A little later, or perhaps simultaneously, similar changes are taking 
place in the anterior subcapsular area. Then the cortex gradually becomes cloudy, 
and a mature cataract develops. 


The second type, also described by Vogt, consists of a dense, irregular plaque 
of opacity—usually white or gray—in the anterior cortex, occupying, but not involv- 
ing, the pupillary area beneath the capsule of the lens. It is mainly anterior cortical, 
although it can result in wrinkling and elevation of the capsule. This type, too, 
gradually spreads to involve the entire lens. 


ETIOLOGY 
The etiologic factors in this type of cataract have not been satisfactorily eluci- 
dated, although theories have not been lacking. Bellows '* summarized full well 
the reports of various observers and investigators who had tried and failed to 


explain it as due to nutritional, metabolic, endocrinal, pituitary, hormonal, or electro- 
lytic imbalance. 


A. Atopic Theory.—lIt is believed by many (Cordes and Cordero-Merino," 
Beetham,’® and Katavisto '*) that the cutaneous lesion is an atopic phenomenon, 
which Coca '* and Sulzberger and associates '* characterized as (1) possessing a 


16. Bellows, J. G.: Cataract and Anomalies of the Lens, St. Louis, C. V. Moshy Company, 
1940. 


17. Cordes, F. C., and Cordero-Moreno, R.: Atopic Cataracts: Report of 4 Cases, Am. J. 
Ophth. 29:402, 1946. 


18. Coca, A. F.: Specific Diagnosis and Treatment of Allergic Diseases of the Skin: Present 
Status, J. A. M. A. 108:1275 (Oct. 27) 1934. 


19. Sulzberger, M. B.: Atopic Dermatitis with Cataract, Arch. Dermat. & Syph. 34:328 


(Aug.) 1936. Hill, L. W., and Sulzberger, M. B.: Evolution of Atopic Dermatitis, ibid. 32:451 
(Sept.) 1935. 
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hereditary basis, (2) being capable of forming the Prausnitz-Kiistner reaction (posi- 
tive transfer of reagins), and (3) showing tissue specificity. Cowan and Klauder ** 
and Brunsting *° preferred the name “atopic cataract” to neurodermatropic cataract. 

Cordes and Cordero-Moreno '* and Sack * believed this cataract to be a form 
of atopy and pointed out that the three primary shock tissues of the human body are 
smooth muscle, mucous membrane, and the skin. Sack reasoned by analogy that 
since the lens is ectodermal in origin, as are the other three structures involved in 
atopy, it could also react as a shock organ to an atopic state. As the skin 
responds to this atopic state, so does the lens. Cordes and Cordero-Moreno %* 
also mentioned this theory. 


Nonetheless, while certain general characteristics of atopy have been found in 
affected persons, it is pertinent to point out that in none of them did desensitization 
prove to be of any great value and that skin testing has always borne a faulty and 
erratic relation to the disease, most tests revealing very poor correlation. We prefer 
the term neurodermatitis because it more accurately describes the cutaneous reaction 
and because it is less generic, and more limiting, than the term atopy. 


B. Psychogenic Theory.—We prefer the term neurodermatitis also because of 
the important changes in the emotional patterns and the personality that are found 
in patients with this disease. In our ctwn case, as we shall point out, we found 
this to be strikingly so. While mentioned in passing, this factor has never been 
sufficiently emphasized in the literature. Beetham '* noted the general nervousness 
and irritability of patients with this condition but concluded that the nervous state 
was secondary to the discomfiture of the pruritic lesion. 


The role that the psyche plays in the etiology of the dermatitis was apparent to 
Vidal, the first to describe the condition. He referred to afflicted persons as being 
nervous, anxious, and apprehensive—this in a day before the concept of psycho- 
somatic disease had become popular in the medical world. Cordes ** was also 
impressed with the role that the patient’s emotions played in the pathogenesis of 
this condition. MacDannald *' called attention to the “emotional immaturity” of the 
two patients whom he reported. Milner ** was also impressed with the importance 
of the psychic component. 


Sulzberger '* believed that the emotional background was most important in 
the care of these persons. He advocated putting the patient in a “controlled environ- 
ment” and considered the elimination of all emotional conflicts more important than 
any number of skin tests. Stokes and Wise * were also of the opinion that nervous 
and mental realignment was important in the treatment. 


C. Embryological and Immunological Theory—Embryologically, the skin and 
the lens are ectodermal organs, and it is therefore not surprising to find them 
involved in the same defect. Daniel’s ** theory is that the secretory cells of the 


20. Brunsting, L. A.: Atopic Dermatitis (Disseminated Neurodermatitis) of Young Adults: 
Analysis of Precipitating Factors in 101 Cases and Report of 10 Cases with Associated Juvenile 
Cataract, Arch. Dermat. & Syph. 34:935 (Dec.) 1936. 

21. MacDannald, C. E.: Neurodermatitis with Cataract: Report of 2 Cases, Arch. Ophth. 
30:767 (Dec.) 1943. 
22. Milner, J. G.: Allergic Eczema and Cataract, Brit. M. J. 1:356, 1941. 
23. Daniel, R.: Allergy and Cataracts, J. A. M. A. 105:481 (Aug. 17) 1935. 
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ciliary body, responsible for the formation of aqueous, which bathes the lens, can 
be altered by the same process as that which affects the skin. This produces toxins 
or allergins, which, in turn, affect the permeability of the lens capsule, thus leading 
to lenticular opacification. While no experimental evidence exists at this time in 
favor of such a theory, the concept is, theoretically at least, an interesting one. 
Woods ** was willing to assume that the permeability of the lens could be altered 
as the result of a generalized allergic reaction, allowing water to enter and form a 
cataract in the same manner as that in which a traumatic cataract commences. 

Beetham '* performed intradermal injections of their own aqueous in two sub- 
jects but failed to obtain any reaction. However, negative results in two cases 
prove little, and one cannot postulate on such scant evidence that there are no 
circulating antigens. 

The role that the alpha-globulin of the lens plays in immunological reactions is 
only slowly being revealed. The fact that it is inhibited by the presence of the beta- 
and gamma-globulins and that rupture of the lens capsule with liberation of the 
alpha fraction—allergenic in nature—is always accompanied by the inhibiting beta 
fraction, provides an interesting field of investigation. It is not unlikely that the 
allergenic properties of the alpha fraction are in some way related to the allergenic 
factors present in the skin, and possibly in the aqueous formed by the ciliary epi- 
thelium. 

D. Role of X-Ray Treatment.—At one point a great deal of importance was 
attached to x-ray therapy, which was frequently used in these skin disorders. How- 
ever, the possible role of x-rays in the pathogenesis of the cataracts has been 
fairly well discounted at this time. The large number of dermatological conditions 
which are treated with x-radiation without development of cataract automatically 
rules out this form of therapy as a causative agent. 

It would appear that, for the present at least, the pathogenesis of cataract 
formation in this type of skin disease is still to be determined, although it is probable 
that the answer will be discovered in further study of the immunological processes 
of the lens proteins, the capsule, and the aqueous. 


REPORT OF 


A CASE 


History—We first saw the patient, M. G., a married white woman aged 34, in the eye clinic 
of Mount Sinai Hospital on Jan. 15, 1951, where she had been referred by the dermatological 
clinic for an evaluation of her ocular status. She had had bouts of neurodermatitis since 
childhood; these were of varying intensity and were usually related to an emotional stress in 
her life. She had been treated at various hospitals with a wide variety of preparations, all of 
which failed to improve her condition. In 1945 she received 3.25 S. U. of unfiltered x-radiation to 
her face and neck and similar doses over her body. She had also received generalized ultra- 
violet treatments. 

In 1949, after the birth of an unwanted child, her condition became so severe that she was 
placed on cortisone therapy and during a six-week period received 3,375 mg. This gave her tran- 
sitory relief but was followed by immediate exacerbation and aggravation of symptoms upon 
cessation of use of the drug. 

She stated that in 1948 she had passed the ophthalmological test for a New York state 
driver's license without glasses. In November, 1950, she had awakened one morning to discover 
that she could not see with her left eye. Seen by a private ophthalmologist, she was informed 
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that she had a ripe cataract in the left eye, with incipient changes in the right eye. Vision in 
the right eye was 20/20 at that time. On examination one week later, vision was found to have 
dropped to 20/50. Advised to undergo cataract surgery in the left eye at this time, the patient 
demurred. 

The family history revealed that two aunts had dermatological conditions and multiple 
allergies. The patient's grandfather had asthma. 

The patient’s personal history revealed that at birth or shortly thereafter she became allergic 
to her mother’s milk. In later years she became allergic to dust, eggs, fish, chocolate, and certain 
vegetables. Her hands at all times showed a contact dermatitis. She had had asthma, which 
had persisted until about five years before. 

In Octeber, 1950, one month prior to admission, she acquired the habit of slapping her eyes 
and scratching them severely, the left more than the right. 

Examination.—Examination at this time revealed an erythematous, lichenified scaly 
eruption involving the face, the neck, the chest, and the upper extremities. Ocular examination 
revealed scaling, thickened, crusted, reddened, and somewhat heavy eyelids, with broken and 
partially absent cilia and eyebrows. Each eye had a normal lacrimal apparatus, cornea, and 
conjunctiva and a moderately deep anterior chamber with normal iris. Transillumination 
revealed nothing contributory. Significant findings consisted of changes in both lenses. The right 
eye revealed anterior and posterior subcapsular changes, mainly posterior. In addition, there 
was increase derisity of the cortical and nuclear elements of the lens. The left eye revealed pro- 
nounced cortical opacification with an easily visible anterior subcapsular cataract. 

The presence of posterior subcapsular changes was also suggested, but these were difficult to 
observe through the cataractous cortex. The fundus of the right eye was seen without much 
difficulty and showed no abnormalities. The left fundus could be seen only hazily and poorly 
but appeared normal. Vision was 20/70 with correction in the right eye and was limited to 
finger counting at 6 ft. (1.8 meters) in the left eye. However, light perception, discrimination, 
and projection were all accurate and prompt. Red and white color discrimination was normal. 
Tension was within normal limits in each eye. 

Course—In February, 1951, she was admitted as a hospital patient to the ophthalmological 
service. Upon admission she was observed to be a fairly apprehensive, continually questioning, 
and alert young woman, who would not, or could not, refrain from incessantly scratching 
herself. The head was normal. The eyes were as already described except that the left eye 
now had a mature cortical cataract. The right eye at this time had considerable involvement of 
the cortical area, making examination of the fundus difficult. What could be seen appeared nor-. 
mal. Vision was 20/100 in the right eye and was limited to perception of hand motions, but with 
excellent light projection and discrimination, in the left eye. The ears, nose, and throat were 
clear on examination. The cardiac status was not remarkable. Examination of the extremities 
revealed no cyanosis, clubbing, varices, or edema. Pelvic examination revealed retroversion 
of the uterus and trichomoniasis. The skin was thick, indurated, peeling, red, lichenified, and 
excoriated, chiefly about the face, arms, and neck. 

Laboratory Studies—The Wassermann reaction of the blood was negative. The urine was 
nermal. Blood studies showed 14.5 mg. of hemoglobin per 100 cc.; 4,390,000 red cells; 7,000 
white cells, with 4 to 8 % eosinophiles; 12.3 mg. of calcium per 100 cc.; 14 King-Armstrong 
units of alkaline phosphatase; 114 mg. of sugar, and 12 mg. of urea, per 100 cc. The electro- 

encephalogram and the electrocardiogram were normal. Roentgenograms of the chest, heart, 
skull, and long bones all showed a normal condition. The teeth were normal. Cultures of 
material from the conjunctiva and lids yielded Staphylococcus aureus from the right lid. 

Course —On February 23 extracapsular cataract extraction, with employment of a keratome 
section and one Laval suture (corneoscleral), was performed on the left eye with the use of 
retrobulbar anesthesia. The postoperative course was complicated by a red, irritable eye, which 


failed to respond to therapy. Three weeks later the patient was discharged to the outpatient 
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department, where on March 23, one month after operation, a retinal detachment was observed 
in the left eye. She was advised to return for further surgical treatment of that eye. This 
she did, reluctantly and after much coaxing. The results of examination at this time differed in 
no way from those of the previous one except for the condition of the left eye. A secondary 
membrane occluded the temporal half of the pupil, to which there were many posterior adhesions. 
Both iris pillars were adherent to the membrane. A limited view of the fundus revealed a 
massive retinal detachment, easily seen with a + 20 D. lens. Light perception in the eye was 
momentary and inaccurate and was present only in the nasal and inferior portions. 

At this stage the patient became resentful of the nurses and the doctors, refused to obey 
orders, and made no attempt to control her scratching, and on occasion slapping, of the eye. 
She was therefore transferred to the psychosomatic ward. Here, the psychiatric and emotional 
aspect of her disease were worked out, and her skin condition began to improve remarkably. 
On May 11, she underwent resection of an area of sclera 4 by 18 mm. in the inferior portion of 
the left eye, followed by a barrage of eight diathermy punctures. This operation failed to result 
in any improvement of her vision, the retina failing to reattach. 

The patient remained in the psychosomatic ward, and a thorough investigation was made of 
every organ in her body in an attempt to eliminate any foci of infection. Two questionable 
molars were extracted at this time. By July, with the vision in the right eye reduced to 10/200, 
the patient was anxious to have surgical treatment. Accordingly, on August 3 an uncomplicated 
extracapsular cataract extraction was performed, similar to the one on the right eye. After 
operation the eye remained red and irritable, the pupil failing to dilate, despite the liberal use 
of atropine and phenylephrine (neo-synephrine®) hydrochloride. On the seventh postoperative 
day, dressings were removed, and the patient received local treatment with phenylephrine, 10% 
atropine, and cortisone drops, along with hot compresses. Posterior synechiae formed, none- 
theless. On the 14th postoperative day the patient had faulty light projection and a rather heavy 
membrane. Our worst fears were confirmed on the 18th postoperative day, when a massive 
retinal detachment was visible through a small hole in the secondary membrane. Light per- 
ception at this time was momentary, erratic, and faulty. There was occasional accurate 
projection in the lower field of vision, but this was an inconstant finding. 


SURGICAL RESULTS 


Rolett,** reporting one case; MacDannald,* two cases; Milner,?* one case, and 
Thompson,** three cases, all generalized to the effect that surgery offers no partic- 
ular hazard, and that the postoperative results are good and compare favorably 
with those following removal of ordinary senile cataract. Cordes ** and Brunsting,”* 
in their papers, stated that surgery offers no particular risk except that because 
rupture of the rather thin capsule makes delivery in capsule somewhat difficult, 
extracapsular extraction should be employed. It is unfortunate that in many of 
the cases reported in the literature a description of the operation performed and of 
the results obtained is omitted. We have found reports of a total of 21 eyes which 
became blind or were enucleated as a result of complications in this type of cataract, 
most frequently following surgical intervention. Our own case, with its bilateral 
retinal detachment, brings the total to 23. Assuming that 63 cases have been 


24. Rolett, D. M.: Juvenile Cataract in Association with Dermatosis, Am. J. Ophth. 27:389, 
1944. 


25. Thompson, R. G.: Cataracts with Atopic Dermatitis: Dermatologic Aspects, with 
Special Reference to Preoperative and Postoperative Care, Arch. Dermat. & Syph. 61:433 
(March) 1950. 


26. Brunsting, L. A.: Disseminated Neurodermatitis with Early Cataract, Arch. Dermat. & 
Syph. 47:713 May) 1943. 
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reported in the literature as of the date of writing, the percentage of unfavorable 
results comes to a staggering 36%. The cases in which complications developed, 
along with the type of surgery employed, are listed in the accompanying table. 
Of this total, it will be noted that retinal detachments developed in 14 (22%) of 
the eyes. 

Vogt? referred to the extreme iridocyclitis which follows surgical procedures 
in cases of this type of cataract and regarded this as a complicating factor in the 


surgical treatment of this cataract. 


In our own case we found that there was a 


Cases in Which Complications Developed and Type of Surgery Employed 


Author 
Metzger 27 


Katavisto 


Balyeat 7° 


Beetham 15 


Mylius *° 


Cordes and Cordero-Moreno 17 


Laval t 
Thompson 25 


Coles and Laval 


Cordes } 


Blind Eyes, 


a 


Operation 
Performed 
? 


2 
? 


9 
Discission 


? 


? 


Reported pre- 
operatively 
Reported pre- 
operatively 


? 


Discission; 
iridotomy 


? 
Reported pre- 
operatively 
Reported pre- 
operatively 
Reported pre- 
operatively 


Extracapsular 
Reported pre- 
operatively 
Reported pre- 
operatively 
Extracapsular 
and discission 


Intracapsular 


Extracapsular 


Extracapsular 


Reported pre- 
operatively 


Complications 


Bleeding in retina 

Bleeding in retina 

Bleeding in retina 

Severe iritis; bleeding 

Iritis—blind eye 

No absorption—blind 
eye 

Retinal bleeding— 
blind eye 

Iris prolapse 

Retinal detachment, 
ota 

Retinal detachment, 
total 

Secondary glaucoma; 
retinal detachment 


Retinal detachment, 
enucleation 


Secondary glaucoma 
Retinal detachment 


Retinal detachment 


Retinal detachment 


Retinal detachment 
Retinal detachment 


Retinal edema 
Retinal detachment 


Panophthalmitis; 
phthisis bulbi 


Total retinal detach- 
men 

Total retinal detach- 
ment 

Retinal detachment 


* Possibly cases 18 and 24 are the same. 
+t Personal communication. 


t Cordes, F. C.: Cataract Types, Manual prepared by American Academy of Ophthalmology and Oto- 


laryngology, Ed. 2, London, Williams & Norgate, Ltd., 1948. 


severe iridocyclitis, which stubbornly resisted all attempts at treatment. Metzger ** 
referred to the frequent occurrence of retinal bleeding following cataract extraction 
for this syndrome. He also mentioned the extreme irritability of the eye, which 
Vogt emphasized. Vanderhoof,** in a general discussion of the cataracts of neuro- 
dermatitis, stated that the history of surgery of this type of cataract is replete with 
complications and that the end-result is quite unsatisfactory. 


27. Metzger, E.: Katarakt bei Neurodermatitis, Klin. Monatsbl. Augenh. 89:821, 1932. 
28. Vanderhoof, D. A., in discussion on Rider, M.: Cataract and Atopic Dermatitis, Am. J. 
Ophth. 34:1185, 1951. 
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COMMENT 
On first impression, the results of surgical intervention in this type of cataract 
have seemed good, but a more careful perusal of the literature does not always bear 
out this opinion. Our own report is a case in point, and it is because of the bilateral 
retinal detachment following cataract extraction that we consider it significant. 
From a review of the types of surgical complications listed in the table, it is 
immediately obvious that the commonest sequel of operation, and the one most to 
be feared, is retinal detachment. 
The possible causes of this complication that have been advanced are few, but 
we should like to summarize them and suggest a hypothesis of our own. 
Trauma.—Our patient gave a history of having slapped and scratched her eyes 
considerably for a period of two months prior to her operation. Whether in our 
4 case, or in other cases, this trauma could have influenced the formation of a post- 
i operative detachment we cannot say, although it appears somewhat problematical. 
Cordes,'’ however, believes that it is possible for trauma to be a contributing factor. 


Retinal Edema.—Balyeat,”* in discussing his case of bilateral retinal detachment, 
postulated that it resulted from edema of the retina similar to that affecting the skin. 
Even as the skin undergoes the wheal reaction, so it is possible that the retina 
undergoes a similar wheal-like reaction, with the formation of edema and the pushing 
away of the retina. Mylius,*® in a recent paper discussing four retinal detachments 
in neurodermatitis, three of them occurring before operation, was also impressed 
with the possibility that the detachments resulted from vascular change in the 
retina, which reacted to the neurodermatitis in a manner analogous to that in the 
skin. He was of the impression that the ectodermal origin of the skin and the retina 
was significant. He did not believe that there was any direct relation of the cataract 
: formation to retinal disease, but believed that the latter could more readily be 


accounted for on a vascular basis. 

We believe that the neurodermatitis affects the lens, the vitreous, and possibly 

the retina, which is neuroectodermal in origin. We do not believe that the retinal 

H detachment can be explained on the basis of retinal edema, for in such cases the 

i detachment spontaneously reattaches, as in Harada’s disease. We are, rather, of 
i the opinion that the detached retina is the result of a diseased vitreous. 

The origin of the vitreous is important in order fully to understand this concept. 

As described by Ida Mann," the origin of the vitreous is threefold. The primary 

vitreous is composed of fibrils derived from the surface ectoderm of the lens, the 

neuroectoderm of the retina, and the mesoderm of the hyaloid artery and its 

branches. At the end of the ninth week of embryonic life (40 mm.) the branches 

of the primary vitreous benign to atrophy, and it is compressed to the center of the 

new, secondary vitreous which then appears, and which originates from the internal 

limiting membrane of the retina and is thus neuroectodermal in origin. No true 

membrane separates the primary from the secondary vitreous, but merely a line 

of condensation lies between two structures of different densities. The third, and 


29. Balyeat, R. M.: 
J. Ophth. 20:550, 1937. 
30. Mylius, K.: Doppelseitige spontane Netzhautablésung bei 2 jugendlichen, seit Jahren an 
Neurodermatitis disseminata leidenden Patienten, Klin. Monatsbl. Augenh. 115:247, 1949. 
31. Mann, I.: Development of the Human Eye, London, Cambridge University Press, 1928. 
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final, period of vitreous development begins at the 65-mm. stage and is an outgrowth 
of perpendicular fibrils from the marginal bundle of the optic cup as it pushes 
forward. These fibrils originate from the inner layer of ciliary epithelium and 
occupy the area behind the lens capsule at the equator by a process of adhesion. 
They also differentiate into the zonular fibers of the suspensory ligament of the lens. 

From this brief review it is apparent that the ectoderm participates in some way 
in the formation of all three types of vitreous present in the eye. 

We believe that the primary cause of retinal detachments, found so frequently 
in cases of neurodermatitis with cataract, is not so much a diseased retina, not so 
much trauma, as the fact that the vitreous is diseased. These eyes have an unhealthy 
vitreous which does not firmly hold the retina in place. It is also not unlikely, in 
view of the embryonic development, that there are defects in the zonular membrane, 
which is affected at the same time as the vitreous, from which the zonular fibers 
originate. While detachment may occur prior to operation as a result of a diseased 
vitreous, it is commoner after operation, because surgical intervention further 
disturbs the already poor balance which exists in the posterior part of the globe 
and serves as the trigger mechanism responsible for the detachment. Vogt,’ in 
discussing two cases, mentioned that the normal fibrillar structure of the vitreous 
was destroyed and that red punctate deposits appeared in the vitreous. The vitreous 
is probably involved in the same way as that in which the lens is involved in neuro- 
dermatitis. As mentioned before, the exact mechanism is unknown. Possibly it 
serves as a shock organ for the disease because of its common embryonal origin with 
the skin and the lens. As the two latter react to this affliction, so does the vitreous. 


CONCLUSIONS 


Because of the high incidence of retinal detachment associated with this disease, 
we are of the opinion that all surgery must be undertaken with extreme caution. 
Because of the tragic results obtained in a large number of reported cases (36%), 
we wish to emphasize the dangers inherent in cataract surgery in cases of neuro- 
dermatitis. These cataracts usually appear in young people, and the loss of vision 
so early in life is indeed tragic. 

We would suggest that in all cases of cataract associated with neurodermatitis 
the following precautions be observed : 

1. During the incipient stages fairly frequent and extremely thorough exami- 
nation of the fundus should be made with both direct and indirect ophthalmoscopy 
to detect any tears, especially small subclinical ones, at the periphery. 


2. Special attention should be paid to the examination of the vitreous for any 
signs of disease. 


3. Fields should be measured at regular intervals, especially in those cases in 
which good visualization of the fundus is not obtained. 

4. We feel that the simplest and most conservative type of surgery should be 
employed. We would even suggest, if the patient is below the age of 30, and 
there is a good chance of absorption of the lens, that needling, followed by linear 
extraction if necessary, should be the operation of choice. We are against the 
intracapsular type of extraction, not because of the easy rupture of the capsule, but 
because it tends to cause too great a disruption of the vitreous and because it has 
a higher postoperative incidence of retinal detachment than does the extracapsular 
method of extraction, even in uncomplicated cases. 
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IRIDOSCHISIS 
Report of an Additional Case 


GEORGE M. HAIK, M.D. 
WOOD LYDA, M.D. 
AND 
RICHEY L. WAUGH, M.D. 
NEW ORLEANS 


OEWENSTEIN and Foster,’ in 1945, devised the term iridoschisis (iris 

splitting ) for an ophthalmic disease which had first been reported by Schmitt,* 
in 1922. This is a condition characterized by atrophy of the anterior layers of the 
iris, separation of these layers from the posterior layer and shredding of the radial 
fibers. Loewenstein and Foster described these fibers as floating in the aqueous in 
much the fashion of seaweed in a pool of water. Sander * had already described 
them as looking as though they had been teased out with a crochet needle. 

Up to the time of Loewenstein and Foster’s report, eight cases of iridoschisis 
had been recorded in the medical literature. These authors added the 9th case in 
their 1945 report ' and the 10th, with Sledge,* in 1948. Since then, additional cases 
have been reported by Garden and Wear,’ in 1949; by Linn and Linn,® in the same 
year, and by McCulloch,’ in 1950. Only 3 of the 13 recorded cases (Schoenberg,® 
1927 ; Linn and Linn,*® 1949; McCulloch,’ 1950) have appeared in the American 
literature. The case recorded in this communication thus seems to be the 14th case 
of iridoschisis to be put on record and the 4th to be recorded in the American 
medical literature. 
REPORT OF CASE 
A white man aged 67, by profession a high-school principal, was referred to us on July 11, 
1950, with a history of failing vision in both eyes, especially the right, for the past three years. 
He was told by the physician whom he consulted at the onset of the trouble that he had cataracts 


From the Division of Ophthalmology, Louisiana State University School of Medicine. 
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Brit. J. Ophth. 29:277-282 (June) 1945. 


2. Schmitt, cited by Loewenstein and Foster.1 
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which were not yet mature. The glasses prescribed did no good, and his vision continued to 
deteriorate until he could read only with the aid of a magnifying glass. Eventually he lost all 
useful vision in the right eye and sustained a considerable loss in the left eye. 

Although the patient’s previous history was eventful, in the light of our present knowledge 
of iridoschisis, it seems to bear no relation to the ophthalmic condition. In 1915 he had sus- 
tained a slight head injury in an automobile accident and had had persistent discomfort in the 
neck ever since. He had undergone an appendectomy in 1937, a partial gastrectomy for recurrent 
gastric ulcer in 1941, and a transurethral resection for benign prostatic hypertrophy in 1947. 
For many years he had suffered from severe seasonal hay fever and from a respiratory condition 
diagnosed as bronchitis. Urinalyses, serologic examinations of the blood, and x-ray studies of 
the chest, which had been made yearly for the past several years, had always been reported as 
revealing nothing abnormal. 

Vision was limited to light perception in the right eye and was 20/60 with correction in the 
left eye. Mild chronic conjunctivitis involved the palpebral region in both eyes. Nucleocortical 
cataract was present in both eyes; the cataract was mature in the right eye. The fundus of the 
right eye could not be visualized; examination of the fundus of the left eye revealed early 
arteriosclerotic changes and a few cotton-wool exudates. The disk and macula on this side 
appeared normal. 

Intraocular pressure was 48 mm. Hg (Schigtz) on the right side and 28 mm. Hg on the left. 

Iris splitting, which was much more prominent in the right eye than in the left, was evident 
clinically. By means of the slit lamp, it could be determined that the anterior-stroma tissue had 
undergone generalized atrophy, so marked in some areas that the posterior pigment layer could 
be seen through the normally blue iris. The pathologic process was chiefly evident in the inferior 
half of the iris. In the superior half the radial fibers appeared as fine, shiny strands, with a 
tendency to interweaving. At the 3- and 9-o’clock positions some of these fibrils had ruptured in 
the pupillary portion while remaining attached in the peripheral portion. Most of the strands 
in the 6-o’clock area were ruptured, and their free ends could be seen floating in the aqueous 
in the anterior chamber. Thickened and bunched stromal tissue, which had apparently separated 
from the anterior layers of the iris, could be made out between the ruptured strands. 

Gonioscopic examination revealed narrow angles in beth eyes. There was no evidence of 
anterior synechia or of blockage by cellular elements, pigment, or debris from ruptured fibrils. 

During the 15 months this patient has been under observation, it has been possible to main- 
tain the intraocular pressure at a base line of 30 mm. Hg (Schigtz) in the right eye and of 
18 mm. Hg in the left eye with the use of pilocarpine nitrate (2%) and physostigmine 
salicylate (0.5%). The atrophy of the iris, for which no therapeutic method has yet been devised, 
has gradually progressed in both eyes. Additional fibrils have ruptured, and there has been an 
extension of the process, particularly on the right side, to the superior portion of the iris in 
both eyes. 

COMMENT 
The clinical picture in this case resembles the composite picture of most other 
cases reported: An elderly man, with no history of direct trauma to the eyes, 
showed a characteristic splitting and separation of the anterior portion of the iris 
from the posterior portion, with shredding of the fibrils and associated glaucoma 
and cataract formation. 


The pathologic process in iridoschisis was fully described by Loewenstein and 
Foster,! who also supplied the only histopathologic description yet recorded. In 
their case the eye was removed 4 years after the iris splitting was first noted and 
20 years after the diagnosis of bilateral iritis was first made. A summary of their 
description follows. 


All pathologic changes were confined to the anterior portion of the eye. In this area the 
tissue of the iris was generally atrophic. The anterior layer was fully preserved only on either 
side of the upper part of the coloboma of the iris. Elsewhere it was represented by a thin 
floating membrane in the extreme periphery, between 6 and 9 o'clock, and by fragile grayish 
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tissue, like finest lace, in the temporal half. Filmy, grayish threads could be seen both embedded 
in and floating in front of the red-brown posterior layers of the lower half of the iris. A cleft 
in the iris, approximately parallel to the posterior sheath, reached the root of the iris, at the 
level of the dilator muscle. Similar centripetal clefts reached the ciliary region at an oblique 
angle and terminated in the pigmented layer. The superficial pigmented tissue of the iris was 
thickened in this area. At the point at which the pigmented operculum ends, the dilator muscle 
was interrupted by irregular, heavily pigmented tissue, from which very loose, scanty, irregular 
stromal tissue radiated in fan-like fashion. Here and there in the sections free threads appeared 
completely separated from other iris tissue. These threads contained blood vessels, with well- 
preserved, thick, glassy endothelium and with the lumen filled with red blood cells. The dilator 
muscle not only was well preserved but at one point was hypertrophied. 


In respect both to age and to associated degenerative ophthalmic disease, our 
own case, as previously noted, fits well into the composite picture. The patient was 


= 67 years of age. In the 13 cases of iridoschisis previously reported, the age incidence 
} ranged from 46 to 94 years, and all but 2 patients were 55 years of age or older. 
9 Our patient had both bilateral cataract and glaucoma. Although details are not 


available on all the previously reported cases, it can be determined that six patients 
had glaucoma, five had cataracts in various stages of maturity, four had low-grade 
iridocyclitis, and four had corneal dystrophy or other pathologic processes of the 
cornea. 
In the report of their first case, Loewenstein and Foster were of the opinion 
that the clinical and pathologic picture could be attributed to a basic senile change. 
The bilateral involvement of the iris made a traumatic origin unlikely. In their 
second case, however, the traumatic factor was evident, the presumption being, as 
in the similar case reported by Schoenberg,* that the aqueous had been driven into 
the spongy portion of the iris and thus had come into contact with the stroma. In 


: their first report these observers had not laid much stress on the atrophic effect | 
: possibly exerted upon the stroma of the iris by the lytic substances in the aqueous. 
. : Schoenberg * concluded that in his case trauma had forced the aqueous into the iris, 
{ tearing apart the strands of parenchyma and in some areas penetrating through its 

: entire thickness. He cited Vogt’s® theory that gravity explains why the involve- 

: ment of the iris is chiefly inferior. : 
| Our own opinion about the etiology of iridoschisis is advanced with some hesita- 
| : tion because of the lack of histopathologic sections. It is, however, based upon 


careful biomicroscopic study, and it appears to be supported by the histopathologic 
studies made by Loewenstein and Foster.’ 

It seems to us that the absence of a traumatic factor in most of the reported cases 
eliminates trauma as a universal cause of iridoschisis. When trauma is present, it 
probably serves merely as the precipitating cause of a pathologic process already 
existent. This process we believe to be a selective degenerative disease of the iris, 
associated, to some extent, with degenerative processes in other portions of the eye. 
As we have already noted in practically all the cases in which the details are avail- 
able there were, as in our own case, evidences of degeneration in addition to 
iridoschisis. Corneal dystrophy, cataract formation, and primary glaucoma all seem 
to indicate a generalized state of ophthalmic degeneration. The advanced age of the 
patient in practically all the reported cases further supports this concept. 


9. Vogt, cited by Schoenberg.® 
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The evidence at hand suggests that the degenerative changes observed in 
iridoschisis arise on a basis of vascular occlusion. This hypothesis is borne out by 
the occlusion observed in the branches of the blood vessels which extend into the 
ruptured fibrils, although the same vessels are patent at the bases of the fibrils. The 
degeneration and atrophy of the anterior stroma of the iris could be explained by 
poor nutrition, which itself could be accounted for by occlusion and atrophy of 
the arterioles in this layer. That the posterior layer of the iris does not enter into 
the pathologic process can be explained by two factors—its different embryonic 
origin, and its separate blood supply. 


Although degeneration and atrophy of the vessels of the anterior radial fibrils 
result in loss of normal fibrillar elasticity, the sphincter and dilator muscles continue 
their normal, almost continuous activity. As a result, the fibrils near the pupillary 
border rupture, producing the characteristic picture of iridoschisis; that is, the 
ruptured fibrils and the detached stroma of the iris seen floating free in the aqueous. 


SUMMARY 
The case of iridoschisis reported in this communication is apparently the 14th 
to be placed on record. The picture agrees well with the composite picture of other 
reported cases. The etiology of the condition is discussed, and a possible explanation 
of its pathogenesis is presented. 


812 Maison Blanche Building. 
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RETROLENTAL FIBROPLASIA 
The Negative Role of Light, Mydriatrics, and the Ophthalmoscopic Examination in Its Etiology 


JOHN C. LOCKE, M.D. 
MONTREAL, CANADA 
AND 


ALGERNON 8B. REESE, M.D. 
NEW YORK 


PINION today is divided as to whether the increased frequency of retrolental 

fibroplasia is due solely to an increase in the number of surviving small prema- 

ture babies, or whether unknown factors in the babies’ external environment are also 
implicated. 

The possibility that frequent ophthalmoscopic examinations of the babies’ eyes 
during the early weeks of life might be responsible has been suggested. The two 
most likely factors here are (1) exposure of the eyes to the ophthalmoscope light 
and (2) the action of the mydriatic drops. 


The basic pathological change in beginning retrolental fibroplasia is an abnormal 
proliferation of retinal capillaries.'. When light strikes the retina, complex biochemi- 
cal changes occur, and its metabolism is altered. It is not inconceivable that such 
changes in the chemical environment of the developing retinal capillaries may act 
as a stimulus to their abnormal growth. 


Premature exposure of the eyes to light was considered by Terry * as one of the 
most important etiological possibilities, and since then it has been mentioned in 
almost every discussion of the etiology of the disease. Strangely enough, however, 
no work has been published which conclusively settles the issue. 


From the Institute of Ophthalmology of the Presbyterian Hospital, New York. 

This study was supported by a grant from the Dunlevy Milbank Foundation, Inc. 

1. Heath, P.: Retrolental Fibroplasia as a Syndrome: Pathogenesis and Classification, 
Arch. Ophth. 44:245-274, 1950. Reese, A. B., and Blodi, F.: Retrolental Fibroplasia: The 
Fifth Francis I. Proctor Lecture, Am. J. Ophth. 34:1-24, 1951. Friedenwald, J. S.; Owens, 
W. C., and Owens, E. U.: Read at the Eighty-Seventh Annual Meeting of the American 
Ophthalmological Society, June 7-9, 1951, White Sulphur Springs, W. Va., to be published. 
Reese, A. B.; Locke, J. C.; Blodi, F. C., and Silverman, W. A.: Pathology of Retrolental 
Fibroplasia, to be published. Heath, P.: Pathology of the Retinopathy of Prematurity: Retro- 
lental Fibroplasia, Am. J. Ophth. 34:1249-1259, 1951. Tyner, G. S., and Frayer, W. C.: Clinical 
and Autopsy Findings in Early Retrolental Fibroplasia: Report of a Case, A. M. A. Arch. 
Ophth. 46: 647-654, 1951. 

2. Terry, T. L.: Fibroplastic Overgrowth of Persistent Tunica Vasculosa Lentis in Pre- 
mature Infants: IV. Etiologic Factors, Arch. Ophth. 29:54-65, 1943; Retrolental Fibroplasia 
in Premature Infants: V. Further Studies on Fibroplastic Overgrowth of Persistent Tunica 
Vasculosa Lentis, ibid. 33:203-208, 1945. 
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Hepner, Krause, and Davis,* in 1948, concluded that light was not an etiological 
factor, since the disease developed later in four of five infants whose eyes were 
bandaged at birth. However, the pathological changes did not develop until after the 
bandages were removed. The possibility that they might not have occurred had the 
eyes remained occluded cannot therefore be ruled out. 

The experiments to be described here were therefore performed. 


MONOCULAR OCCLUSION * 


Since the acute phase of retrolental fibroplasia always begins bilaterally, any 
experimental method applied to one eye, with the other eye used as a control, pro- 
vides an opportunity for a more rapid evaluation of the procedure. 

Accordingly, one eye of each of 22 babies whose weight at birth was 2,000 gm. 
or less, was covered with a firm gauze and adhesive patch, in a manner that would 
shut out all light. This was done as soon as possible after birth, and only infants 
whose eyes were patched within 24 hours are considered in this study. Special pre- 
cautions were taken to secure the margins of the patch firmly. The bandages were 
checked daily and reinforced or changed (with the lids held closed) whenever neces- 
sary. The adhesive was well tolerated. 

The patch was not removed until the time of the baby’s discharge from the 
hospital (22 to 75 days after birth, depending on the birth weight of the baby, with an 
average of 46 days). During this time the unbandaged eye was examined with the 
ophthalmoscope once a week if normal, three times a week if signs of early retro- 
lental fibroplasia appeared. 

Of the 22 babies so treated, 10 showed manifestations of the acute phase of 
retrolental fibroplasia in the unpatched eye during the period of monocular occlusion. 
Subsequent examination of the occluded eyes revealed almost identical changes, with 
only minor variations in severity. 

In two of these babies a severe form of the disease developed ; the remaining eight 
showed arrest or regression at stages compatible with normal or near-normal vision. 

While in other cases, not in this series, significantly different end-results in the 
two eyes have occasionally been observed, in this series there was only one such 
instance—the case of a baby who had a massive vitreous hemorrhage, with sub- 
sequent organization, in an eye that had previously been patched. 

The monocular-occlusion experiments, therefore, revealed no evidence suggest- 
ing that absence of exposure of one eye to light prevented retrolental fibroplasia in 
that eye or lessened the severity of the disease in that eye with respect to the other. 


BINOCULAR OCCLUSION * 


The factors under investigation could not be completely ruled out until a 
binocular-occlusion experiment had also been conducted. 
Firm adhesive and gauze patches were therefore applied binocularly as soon 


as possible after birth to the eyes of 33 premature infants with a birth weight of 
1,800 gm. or less. 


3. Hepner, W. R.; Krause, A. C., and Davis, M. E.: Retrolental Fibroplasia and Light, 
Preediatrics 3:824-828, 1949. 
4. The monocular-occlusion experiments were conducted in Babies Hospital, Columbia- 


Presbyterian Medical Center, New York; the binocular occlusion experiments were performed 
in Lincoln Hospital, New York. 
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Again, only those babies whose eyes were occluded within 24 hours after birth 
were included in this analysis. The eyes of 16 of these babies were patched within 
4 hours, of 10 between 4 and 12 hours, and of the remaining 7 between 12 and 24 
hours after birth. 

Every precaution was taken to see that the patches were applied in such a man- 
ner as to prevent any penetration of light. 


Taste 1.—Comparison of Incidence of Retrolental Fibroplasia in Babies Whose Eyes Were 
Occluded Within Twenty-Four Hours of Life and in Babies Whose Eyes Were Not 


Babies with Patched Eyes Babies with Unpatched Eyes 
No. with 
Retrolental Retrolental 
Birth Weight, Lb. Total No. Fibroplasia Total No. Fibroplasia 


o 


TasLe 2.—Comparison of Incidence of Severe Cases in Babies with Retrolental Fibroplasia 
Whose Eyes Were Occluded Within Twenty-Four Hours of Life and in Babies with 
Retrolental Fibroplasia Whose Eyes Were Not Occluded, But Were Examined 


Ophthalmoscopically at Weekly Intervals 


Babies with Patched Eyes Babies with Unpatched Eyes 


No. with Total No. with Total 
Severe No. with Severe No. with 
Retrolental Retrolental Retrolental Retrolental 
Birth Weight, Lb. Fibroplasia Fibroplasia Fibroplasia Fibroplasia 
5 0 7 
4 3 


3 15 * 


* Seven babies with retrolental fibroplasia (six in the group with patched eyes and one in the group with 
unpatched eyes) are omitted from this table because of insufficient follow-up study. 


At the time of the babies’ discharge from the hospital, the patches were removed 
and the eyes examined ophthalmoscopically. Manifestations of the acute phase of 
retrolental fibroplasia were found in 15 of the 33 babies at the time of the first 
ophthalmoscopic examination. No additional cases of the disease were seen to 
develop on follow-up examination. 

Effect on Incidence-—Table 1 shows that there was no significant decrease in 
the incidence of the disease in the group whose eyes were patched and were not 
examined or treated with mydriatics, when compared with the incidence in a group 
of babies from the same nursery born during an immediately preceding period who 
had received weekly ophthalmoscopic examinations, through widely dilated pupils, 
from birth. 
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Effect on Severity—Table 2 shows that binocular occlusion and omission of 
mydriasis did not decrease the incidence of the severe forms of the disease. Of 9 
patients who were followed for three months or longer, 4+ had a severe form of the 
disease, whereas of 15 control babies, only 3 were blinded. 


CONCLUSIONS 

The results of these experiments would seem to demonstrate that instillation of 
mydriatics, premature exposure of the eyes to light, and handling of premature 
babies for routine ophthalmoscopic examination, are not factors in the production of 
retrolental fibroplasia. 

1414 Drummond St., Montreal (Dr. Locke). 


73 E. 71st St.. New York (Dr. Reese). 
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USE OF THE ERYSIPHAKE FOR DEEPLY EMBEDDED 
CORNEAL FOREIGN BODIES 


LESTER T. JONES, M.D. 
AND 


JEROME GOLDMAN, M.D. 
PORTLAND, ORE. 


ORNEAL foreign bodies are commonly encountered and are readily removed 

in most instances; yet occasionally one finds an unusual case that offers a 

problem in treatment, such as that of a small, deeply embedded, nonmagnetic foreign 
body. 

While it is true that in many instances these foreign bodies can be removed 
under the slit lamp, and that when they cannot be removed they can occasionally be 
left in situ without harm, there is the danger of perforation of Descemet’s membrane 
and of entrance of the foreign body into the anterior chamber. In cases in which 
the foreign body extends into the anterior chamber, we advise the use of the 
erysiphake, the Bell type being the most applicable. It may be necessary to dissect 


the corneal stroma down to the foreign body, this being done best under the slit lamp 
with a Ziegler knife. The erysiphake bulb is filled with sodium chloride solution, 
part of which is squeezed out as the cup is placed on the cornea over the foreign 


body, in the same way as one places it on the lens capsule during a cataract extrac- 
tion. The bulb is then suddenly released, with formation of the vacuum. If the 
foreign body is successfully sucked out, it is found in the saline solution which is 
squeezed out of the bulb onto a piece of gauze. As the foreign body has partly 
perforated into the anterior chamber, a small amount of aqueous will be lost; but 
the wound, being small, closes readily, since the lips of the wound will come 
together with the slight loss of volume of the aqueous, the anterior chamber thus 
maintaining its formation. 


REPORT OF A CASE 


G. J., a farmer aged 75, was referred to our office on Nov. 8, 1951, for the removal of a for- 
eign body from the cornea. The injury had occurred one week before, when he was struck in the 
right eye with a thorny twig. 

The patient was in good physical condition for his age and mentally alert. He complained of 
pain, photophobia, and excessive lacrimation of the right eye. Examination showed blepharo- 
spasm of the right eye. The bulbar conjunctiva was intensely injected. There was a mucoid dis- 
charge in the conjunctival sac. The cornea was hazy throughout. At 3 o'clock, about 4 mm. 
from the limbus, there was an infiltrated area, about 1.5 mm. in diameter. Slit-lamp examination 
showed a small brown object in the middle of the infiltrated area and rather deep in the stroma. 

Secause of the epithelial bedewing and the infiltration, the exact nature of the foreign body could 
not be made out at that time, although it appeared to be the tip of a thorn. There were an 
aqueous flare (+2) and fresh posterior synechiae. An attempt was made to remove the foreign 
body under the slit lamp. When it was found that this could not be done readily, it was decided 
not to go any further at the time because of the possibility of perforating Descemet’s membrane 
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in the presence of infectious material. It was decided to treat the eye with antibiotics for a few 
days first. The posterior synechiae were broken by instillation of drops of phenylephrine (neo- 


synephrine®) hydrochloride, 10%, and atropine sulfate, 1%, and chloromycetin, 0.25%, was 
prescribed in the form of drops for use at home. When the patient returned to the office, on Nov. 
11, the eye was much less inflamed, and the cornea was clear except for the area immediately 
around the foreign body. The aqueous was clear, and the pupil was well dilated. The foreign 
body could be seen as a small, sharp-pointed thorn, with the point directed posteriorly through 
Descemet’s membrane into the anterior chamber. Careful probing with a sharp spud, under the 
slit lamp, failed to dislodge the foreign body and, in fact, incurred the risk of its being pushed 
entirely into the anterior chamber. Removal via the anterior chamber after a keratome incision 
was considered too damaging to the endothelium, as well as too difficult, because of the small size 
of the foreign body. We then decided to use an erysiphake. After the corneal stroma was dis- 
sected down to the foreign body to provide a passageway, the cup of the erysiphake was placed 
over the wound and the bulb released to provide suction. The foreign body immediately disap- 
peared from view and was found in the fluid which was expressed from the erysiphake bulb. 
Atropine sulfate, 1% was instilled; the eye was bandaged, and penicillin was given intramuscu- 
larly. Recovery was rapid and uneventful. A small corneal opacity remained, and the visual 
acuity one month later was 20/30. 


This uncommon use of the erysiphake so simplified what would have been a 
difficult and traumatizing procedure that it was thought worthy of being brought 
to the attention of members of the medical profession. The same situation would 
apply in industrial cases in which glass, plastic material, or metallic alloys are 
involved. 


624 Medical Arts Bldg. 
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DISPARITY LIMITS OF STEREOPSIS 


KENNETH N. OGLE, Ph.D. 
ROCHESTER, MINN. 


HE OLDER visual physiologists, in particular Volkmann, von Helmholtz,’ 
Hering? and von Kries and Auerbach,’ knew that stereoscopic depth per- 

ception exists even when the disparities between images in the two eyes are large 
enough that those images appear double. It is a common experience for observers 
using the Hering “drop test” to report that the falling beads appear unmistakably 
nearer or farther than the fixation point even when the beads are seen as double 
images. Yet von Helmholtz stated that if the disparity was too large then indeed 
would stereopsis cease. Hillebrand,* however, in his book published in 1929 
declared that stereopsis occurs only so long as the disparate images in the two eyes 
are fused. Also, Matsuda ° declared that for vision in low illuminations the limit of 
the perception of double images coincides with the limit of stereoscopic depth per- 
ception. Tschermak ° took a middle position when he wrote that fusion represents 
the most favorable case for, but not the absolute condition of, binocular depth 
localization by stereopsis. Indeed, Tschermak and Hoefer* reported that two 
needles, both seen as double images, could be adjusted for the same distance from 
the eyes with considerable precision, even with short periods of illumination. 
Similarly, Aall,* for example, was able to adjust subjectively the separations between 
three needles in the median plane until the two spaces appeared equal, all the while 
the farther and nearer needles were seen as double images. Burian ® also showed 

From the Section of Biophysics and Biophysical Research, Mayo Foundation, University 
of Minnesota, and the Mayo Clinic. 

1. Southall, J. P. C.: Helmholtz’s Treatise on Physiological Optics, Ed. 3, Menasha, Wis., 
Optical Society of America, 1925, Vol. 3, pp. 430-431. 

2. Hering, E.: Spatial Sense and Movements of the Eye, translated by C. A. Radde, Ed. 1, 
Baltimore, American Academy of Optometry, 1942. 


3. von Kries, J. V., and Auerbach, F.: Die Zeitdauer einfachster psychischer Vorgange, 
Arch. Anat. u. Physiol., pp. 297-378, 1877. 
4. Hillebrand, F.: Lehre von den Gesichtsempfindungen, auf Grund hinterlassener Auf- 


zeichnungen, Wien, Springer-Verlag, 1929. 

5. Matsuda, A.: Untersuchungen zur optischen Raumwahrnehmung, Ztschr. Psychol. u. 
Physiol. d. Sinnesorg. 61:225-246, 1930. 

6. Tschermak, A.: Optischer Raumsinn, in Bethe, A.; von Bergmann, G.; Embden, G., and 
Ellinger, A.: Handbuch der normalen und pathologischen Physiologie, Berlin, Springer-Verlag, 
1930, Vol. 12, pp. 834-1000. 

7. Tschermak, A., and Hoefer, P.: Uber binoculare Tiefenwahrnehmung auf Grund von 
Deppelbildern, Arch. ges. Physiol. 98:299-321, 1903. 


8. Aall, A.: Uber den Massstab beim Tiefensehen in Doppelbildern, Ztschr. Psychol. u. 
Physiol. d. Sinnesorg. 49: 108-127 ; 161-205, 1908. 


¢. Burian, H.: Studien tiber zweiaugiges Tiefensehen bei Ortlicher Abblendung, von Graefes 
Arch. Ophth. 136:172-214, 1936. 
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that vertical threads could be adjusted with precision so as to appear on a fronto- 
parallel plane 15 mm. in front of (or behind) the fixation point (observation dis- 
tance, 30 cm.). In this case all threads appeared double. Calculation shows that 
this doubling corresponds to a disparity of the order of 36 minutes of are. 

So far as I can learn, however, no systematic data have been reported for those 
limiting values of disparities within which stereopsis exists. This information is 
important for one’s understanding of the binocular visual processes. Rough 
measurements by early writers, such as Schoeler '* and Schoen,’' cannot be quantita- 
tively interpreted. Prandtl '* employed the test patterns of the “limiting case” of 
Panum,'* in which one eye sees a single vertical line and the other eye sees two 
parallel vertical lines of the same length in the stereoscope. He reported that when 
the separation of the parallel lines exceeded 1 are degree no stereoscopic depth 
effect could be observed. Eye movements were, of course, permitted. French ™ 
also used patterns of Panum, these consisting of two pairs of vertical parallel lines 
with different separations, one pair seen by each eye. With free stereoscopy, he 
reported that stereoscopic depth ceased when the ratio of the angular separation 
of the lines seen by one eye to that seen by the other was in the ratio of 1 + 0.6. 
Thus, if the angular separation of the pair seen by the left eye was 1 arc degree, 
stereopsis ceased when the separation of the lines seen by the other eye was made 
1.6 are degrees, or when the disparity was about 0.4 are degree, or 24 minutes of are. 

During the last war Koch '* devised a stereoscopic vision test based on finding 
the limit of disparity at which stereoscopic depth failed. With the use of anaglyphs, 

‘his test figures were of the familiar pyramid viewed toward the apex end. The 
angular dimensions of the base of the pyramid were not given, but on the basis of his 
tests and those of Weissig,’® who used the same apparatus, limiting disparities of 
more than 4+ degrees were frequently found. Eye movements were, of course, 
permitted in the test. Such a pyramid is not a simple configuration from which one 
can learn the basic capacity of the eyes for stereoscopic depth. 

Though no systematic study of the limiting disparities within which stereopsis 
exists has been made, even in those studies mentioned, and in many others dealing 
with the localization of double images, the experimental technique usually could not 
eliminate some empirical factors in spatial localization. As the test objects are 
moved behind or in front of the point of fixation, these empirical motives for depth 
localization would be a change in their angular size, a change in their brightness 
(and color), a blurring of their images, which also could act as a stimulus for a 

10. Schoeler, H.: Grenzen der Correspondenz beider Sehfelder bei Betrachtung (a) linearer 
resp. flachenhafter, (6) k6érperlicher Objecte; Messung der Disparitat an Schielenden und 
Entdeckung neues, bisher latenten Schielformen durch das Princip der stereoscopischen Paralaxe, 
von Graefes Arch. Ophth. 19:1-55, 1873. 

11. Schoen: Zur Lehre vom binocularen Sehen, von Graefes Arch. Ophth. 24:27-130, 1878. 

12. Prandtl, A.: Die spezifische Tiefenauffassung des Einzelauges und das Tiefensehen mit 
zwei Augen, Fortschr. d. Psychol. 4:257-326, 1917. 

13. Panum, P. L.: Physiologische Untersuchungen tiber das Sehen mit zwei Augen, Kiel, 
Schwers, 1858. 

. French, J. W.: Stereoscopy Re-Stated, Tr. Optic. Soc. (London) 24:226-256, 1923. 

5. Koch, E.: Ein neues Raumseh-Prifgerat, Luitfahrtmedizin 5:317-321, 1941. 

. Weissig, E.: Vergleichende Untersuchungen tuber das Raumsehvermégen mit dem 
Raumsehpriifgerat nach Koch und dem Zeiss-Stereoskop mit den Priiftafeln nach Pulfrich, 
Luftfahrtmedizin 6: 166-173, 1942. 
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change in accommodation, and the influence of surroundings. The hand stereoscope 
also involves artificial conditions, and even the texture of the paper on which figures 
would be drawn could provide inhibiting clues. The extent to which large disparities 
could be introduced was usually restricted also because of mechanical limitations. 
The empirical factors must be eliminated so far as possible if the basic capacity of 
the binocular visual processes for stereoscopic depth is to be found. 

In this paper experimental equipment is described which eliminates effectively 
these empirical factors. The limiting disparities within which stereopsis exists and 


Object point 


P 
Fixation 
point 
\ 
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Left eye Right eye 


Fig. 1.—Relationships of the spatial positions of points in space and the corresponding visual 
angles to the geometric disparity. 


within which a qualitative appearance of depth from double images exists are 
measured for central vision and for peripheral angles out to 8 degrees. 

Figure | illustrates the relationships between the positions of two object points 
in space and the corresponding visual angles, and the geometric measure of the 
angular disparity between the images in the two eyes. The eyes fixate steadily 
a point, F. To one side, for example, to the right, an object point, P, lies beyond 
the fixation point. The visual angles for the spatial separation, /-P, to each of the 
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two eyes are denoted by a and a’. The geometric disparity between the images in the 
two eyes is defined as the difference of these angles; 8 = a’ —a. The physiologic 
disparity probably differs slightly from this, not exceeding 1.5% for a peripheral 
angle of 8 degrees. The error in using the geometric disparity instead of the 
physiologic disparity is negligible in most of the measurements obtained in this 
experiment. In order for the geometric disparity to be zero, the object point, P, 
must lie on the circle shown, for only then will a’ = a. 


Fig. 2—Schematic plan for the apparatus used to measure the limits of stereoscopic vision. 


APPARATUS 


Figure 2 illustrates schematically the apparatus used for obtaining the data to be reported 
here. The eyes, which converge to a suitable fixation point located 50 cm. from the eyes, see 
also the test object at N’ by reflection from specially treated half-aluminized (50% transmission ; 
50% reflection) mirrors at My. and Mx. These mirrors are treated so that reflections from the 
second surface are eliminated. The mirrors are linked by suitable levers and a hand screw so 
that they can be turned and adjusted about vertical axes in directions opposite each other, the 
degree of turning being accurately indicated on a suitable dial. When the mirrors are turned 
from the initial positions M1 and Mr, through angles px and pr to positions Mi’ and Mr’, a 
disparity (25) is introduced between the images of N, this disparity always being symmetrical 
with respect to the initial position of N’ on the Vieth-Miiller circle. N is then seen as though 
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these images originated at a point Np’. The position of the fixation point is virtually unchanged 
by the small rotations involved. Measurements at any desired lateral visual angle can be 
obtained by changing the angular position of V on the arm about C’ (the image of the center 
of the Vieth-Muller circle). This apparatus provides, then, the possibility for a wide range 
of disparity, and within this range the retinal images of the test object do not change in bright- 
ness, in size, or in blur as the disparity is changed. 

A very slender polished needle mounted vertically at NV is used for the test object. This needle 
is appropriately illuminated by a small projector, with the result that the test object consists 
of a brilliant narrow line about 2 are degrees in height. The fixation point is a small bright 
dot (0.25 mm. in diameter), mounted on a sheet of clear plate glass and independently 
illuminated by a small hidden projector. A fixation object similar in form to that of the test 
needle has to be avoided because of the possible intrusion of the Panum “limiting case phe- 
nomenon.” Suitable horizontal slit apertures and backgrounds restrict the entire field of vision 
to the fixation point and the test needle. Head movements are avoided by a suitable chin cup 
and head rest. Empirical factors in spatial localization are thus practically eliminated. The 
tests were conducted in a semidarkened room, the walls of which were painted black. 

The observation and study of stereoscopic depth could be made in three ways: 1. The 
mirrors could be continuously rotated by a motor and a special motor control !* at any desired 


Double image 
appear No concept 
qualitatively 
in depth 


Angular disparity 
Fig. 3—Graphic scheme for representing the phases of the stereoscopic experience as the 
disparity between the images in the two eves is increased. 


speed to introduce a continuous change of disparity in any one direction. The motor control 
could be disengaged so that the movements of the mirrors could be adjusted manually. 2. In 
the circuit for illuminating the needle, NV, a tap key or a telechron® timing switch could be 
inserted. Thus, momentary illumination of the test object could be had for observing images 
adjusted manually or by motor control. 3. A suitable sliding-aperture arrangement could also 
be set up between N and the mirrors, so that the images of V could be exposed to one or the 
other eye only. This permitted the exposure of only one of the half-images if desired. Accord- 
ingly, with steady fixation the disparity between the images could be altered, during which time 
the subject could observe whether or not he experienced the stereoscopic depth. The predominant 
difficulty is, of course, to maintain constant fixation on the fixation point, and some training is 
essential. The muscle imbalance of the observer should be at a minimum. 


RESULTS 
Subjective Results—The apparent behavior of the stereoscopic perception as 
the disparity is increased continuously in one direction can be divided into three 
ranges and can be conveniently described with reference to Figure 3. 


17. A Servo-Tek motor control was used to insure immediate and positive braking. 
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1. From a position near the apparent frontoparallel plane, the test line appears 
to recede from (or approach) the observer, and the observer experiences a strong 
feeling of stereoscopic depth and of plasticity. He has the subjective impression 
that the depth difference increases proportionally as the disparity increases. The test 
line then appears rather suddenly to separate into two images as the limits of 
Panum’s fusional areas are reached. 

2. The stereoscopic sense of depth continues to increase, however—the plasticity 
continues—even though the images now appear slightly separated. The apparent 
increase in depth (between the fixation point and the test line) then rather suddenly 
stops ; the strong sense of plasticity fades. 

3. Then, as the separation of double images increases, the observer still has a 
definite subjective impression that both images are farther (or nearer) for quite 
a range of disparity. Then, rather abruptly, even this impression of farther (or 
nearer) than the fixation point ceases, and the two half-images seem to be indefi- 
nitely localized. 

Quantitative Data—The measurement of these three limits, which was the goal 
of this study, was obtained mostly by the method of adjustment, though some data 
were obtained by the method of constant stimuli. The data (which must be con- 
sidered preliminary ) were taken under three conditions : 

1. The stereoscopic behavior of the test object was observed for a continuous 
change in disparity as introduced by the motor control, and the movement stopped 
abruptly the instant the limit of any one of the ranges described in the previous 
section was judged to have been reached. 

2. The test line was momentarily exposed, after an adjustment of the disparity 
either by motor control or by manual operation. 


3. One of the half-images was momentarily exposed after being occluded by 
suitable sliding apertures, after an adjustment of the disparity either by motor 
control or by manual operation, 


The boundaries of the several ranges described are, of course, not sharply defined, 
and under a given set of conditions a probability function of experiencing or not 
experiencing depth perception exists. Furthermore, the limits vary somewhat with 
conditions of the illumination, as well as the method used. However, these variations 
appeared to be small, at least for the limits of fusion and for the limits at which all 
impression of depth of the double images ceased. The mean variation of adjust- 
ments increased with peripheral angle. For the patent stereopsis and simultaneous 
exposure of both half-images, this was about 1 minute of arc, at the macula, to 5 
minutes of arc, at a peripheral angle of 6 degrees. For the qualitative depth per- 
ception of double images, and momentary exposure of one half-image, this mean 
variation was 4 to 25 minutes of are for the same peripheral angles. 

Failure to keep exact fixation during a determination of a given limit probably 
does not affect the measurements as much as a direct function of the eye movements 
themselves, because such movements involve a slight change in convergence and a 
corresponding increase in the apparent range of stereoscopic depth. The instanta- 
neous exposure of either both half-images or one half-image tends to eliminate this 
problem. Even then, it must be borne in mind that the detail of the fixation spot 
for fusion is small as compared with that of the test line and a disparity of the images 
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of the test line could give rise to a compulsion innervation for the eyes to make 
a fusional movement to eliminate that disparity. 

When only one of the half-images is exposed momentarily a suppression of the 
unoccluded one sometimes occurs, and this interferes with the observer's judgment of 
depth. This suppression seemed to occur oftener when the disparity was near the 
limits of a patent stereoscopic sense of depth. 

The data for one observer for the limits of the two ranges of stereoscopic depth 
perception are illustrated in Figure 4, showing the change with lateral ( peripheral ) 
visual angle. The lowest series of points indicates the limits of disparity for fusion or 
where double images first appear. The next two sets are for the limits of a patent 
stereoscopic sense, the lower one obtained by exposing momentarily one of the half- 


images and the upper one by exposing momentarily both half-images. The upper 
g I PI 
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Fig. 4—Graphic representation of the data obtained for the limits of disparity corresponding 
to fusion, patent stereoscopic perception of depth, and the qualitative appearance of depth of 
double images, as well as the change with peripheral angle (author's data). 


set of data gives the limits at which an impression of depth for the two double images 
ceases. The last data then indicate the limits of disparity within which an inter- 
action occurs in the visual processes for stimuli that arise in the two eyes. 

These limits also vary a little with experimental conditions, especially time of 
exposure, adaptation, and fatigue, and with the individual subject. With continued 
observation of the double images, the plastic or stereoscopic perception of depth may 
fade, a fact frequently reported in the literature. Care must also be taken to avoid 
the influence of after-images. The observer frequently looks away from the fixation 
points when the test images are not exposed. 

Inspection of Figure 4+ shows the following facts : 


1. At the maculae, the range of disparities within which there is a definite 
(patent) stereoscopic perception of depth amounts to about + 15 minutes of arc, and 
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a qualitative appearance of depth of the two half-images occurs within an additional 
disparity of 5 minutes of are. The double images in this case occur on each side 
of the point of fixation, and the cortical representations of those images would 
therefore be presumed to be on the opposite lobes of the occipital cortex. 


2. The momentary exposure of both the half-images yields a larger range of 
disparities within which a patent stereopsis is experienced than does the brief 
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Fig. 5.—Spatial regions corresponding to the several limits of stereoscopic depth perception 
calculated from the data illustrated in Figure 4. 


exposure of one of the half-images. It is highly possible that this difference rests 
in the fact that with momentary exposure of both images there is a subjective 
identification of these as belonging to the same external object. On exposure of the 


one half-image, this identity would not be so evident. 


3. The range of limiting disparities increases rapidly with lateral angle in the 
periphery, but the range within which there is the weak qualitative impression of 
depth of the two half-images increases the more rapidly. 
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4. The limits of disparity within which fusion exists (Panum’s areas) are of 
the same order as those previously found.'* 

In that part of the experiment in which one of the half-images was occluded and 
then momentarily exposed, it was interesting to note that the unoccluded half-image 
would be indefinitely localized, or could be localized at will. It could be made to 
appear at the same distance as the fixation point, or even to drift nearer than that 
point; but when the second half-image was exposed (and with an uncrossed 
disparity ), the first half-image would appear to jump back of the fixation point, as 
would its fellow, the exposed half-image. 

The equivalent spatial regions corresponding to the limits of disparity shown in 
Figure + can be obtained by calculation. These spatial limits are illustrated in 
Figure 5. One can easily identify the spatial region of binocular single vision, the 
spatial region of a patent stereoscopic vision, and, finally, the spatial region within 
which there exists a qualitative sense that both the double images are farther or 
nearer than the fixation point. The limits of a patent stereopsis represent a mean of 
the two sets of data for these limits of disparity, shown in Figure 4. The two 
blank wedge-shaped regions beyond and nearer than the fixation point, symmetrical 
with respect to the median plane of the observer, are regions where no stereoscopic 
depth perception is experienced. 

If these disparity limits are constant for all observation distances, the correspond- 
ing spatial regions will increase in size greatly as the observation distance increases— 
in fact, nearly in proportion to the square of that distance. On the basis of these 
data, if the eyes were fixated on a very distant object, then at a peripheral angle of 6 
degrees the range of patent stereopsis would be roughly from infinity to a distance 
of about 2 meters from the observer. 


COMMENT 
The fact that a defined range of disparities exists within which the perception 
of stereoscopic depth occurs is evidence of neuroanatomic limitations and suggests 
further that the processes involved may be basically physiologic. If the phenomenon 
of stereopsis were entirely psychologic, no such limitations in the disparities would 
be expected. These neuroanatomic ranges could be accounted for by the extent to 
which the neural paths that arise at the retinas of the two eyes are multiplied, and 
specifically by the extent to which these multiplied fibers overlap at the occipital 
cortex or at some other region of the brain. The rapid increase in the limiting dis- 
parities with peripheral angle could not be accounted for on the basis of the decrease 
in visual acuity in the periphery or the extent to which an increasing number of 
receptor elements have single neurons, but could be explained by the pattern of 
the overlapping of the terminal fibers at the cortex. The site of such neuroanatomic 
overlapping probably cannot be, at least wholly, in the occipital areas of the cortex, 
because the disparity limits for stereopsis exist to the extent of 20 minutes of are or 
more at the maculae of the two eyes, and hence each of the half-images would then 
have to be represented on opposite halves of that cortex. The data here would 
imply also a different order of overlapping for the two ranges of stereoscopic 
18. Ogle, K. N.: Researches in Binocular Vision, Philadelphia, W. B. Saunders Company, 
1950. 
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perception. In ordinary surroundings, of course, empirical factors to spatial 
localization may easily be (and probably are) dominant so far as a depth perception 
from double images is concerned. Furthermore, to reduce the confusion of so many 
double images in ordinary surroundings, some suppression must occur. Whether 
a stimulus for stereoscopic vision can exist when one of the half-images is apparently 
suppressed remains as yet an open question. 

The existence of these limits and of the empirical factors usually present helps 
to account for the diversity of results of experiments conducted by so many research 
workers '* that have dealt with the problem of where double images are localized. 

Of interest, also, is the fact that the range of a patent stereopsis lies outside the 
region of binocular single vision—where fusion of the disparate images occurs. One 
can raise the question whether stereoscopic vision is a separate physiologic function, 
independent of the fusional processes. The alternative is the suggestion, often made, 
that the stereoscopic sense of depth arises from a sensory component of the inner- 
vations sent to the extrinsic muscles of the two eyes. These innervations arise in an 
effort to cause the eyes to make a fusional movement under the fusion compulsion 
reflex to eliminate double (disparate) images. Such actual movements cannot 
be made because of the attention to, and the fusion of the images of, the point of 
fixation. While subjects are frequently found for whom fusion and prism vergences 
exist but for whom no stereopsis can be demonstrated, there is yet to be reported one 
who is without fusion or prism vergences but in whom true *° stereopsis can be found. 
Presently used tests to detect stereopsis would be generally inadequate, however, 
and more sensitive means, such as the “leaf room” test, would preferably have to 
be employed. 

The results of this particular experiment cannot be construed to imply that there 
is an accurate stereoscopic spatial localization within the limits delineated. Rather, 
they indicate that there is a type of stereoscopic perception of depth within these 
limits. The stereoscopic localization undoubtedly is increasingly accurate near the 
apparent frontoparallel plane through the fixation point. Any general theory of 
binocular spatial localization must take into account the existence of these limiting 
disparities and the spatial regions corresponding to them, outside of which stereo- 
scopic depth perception is not experienced. 


SUM MARY 

A survey of the literature shows that no systematic study has ever been made 
of the limiting disparities between the images in the two eyes, and the corresponding 
regions of space within which stereoscopic depth perception exists. An apparatus 
is described in this paper which permits one to determine these limiting disparities 
without its also introducing empirical factors for spatial localization. Experimental 
data obtained from two observers show that there are three ranges of disparity: In 
the first, stereopsis occurs with single (fused) images; in the second, stereopsis 
exists with double images, and, finally, there is a range of disparities within 


19. Trendelenburg, W., and Drescher, K.: Uber die Grenzen der beidaugigen Tiefenwahrneh- 
mung und Doppelbildwahrnehmung, Ztschr. Biol. 84:427-435, 1926. 


20. This category excludes those squinters who, by closing one eye and then the other, note 
the change in parallax and thus arrive at a concept of depth differences. 
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which a qualitative sense of depth of the two double images occurs. For greater 
disparities, the images are indefinitely localized. The limiting disparity for a patent 
stereoscopic experience of depth at the foveae is about 20 minutes of arc, and this 
increases rapidly to nearly 90 minutes of are for a peripheral angle of 6 are degrees. 
The qualitative sense of a difference in distance of the double images from the point 
of fixation ceases for disparities of about 25 minutes of arc at the foveae and of nearly 
4 arc degrees at a peripheral angle of 6 arc degrees. The existence of these limiting 
disparities has implications for one’s understanding of the neuroanatomical organiza- 
tion of the two visual systems, the fusional processes, and the origin of stereopsis, 


and for any general theory of binocular spatial localization. 
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PRIMARY CALCULUS OF THE LACRIMAL SAC 
Report of a Case 


SPRINZA WEIZENBLATT, M.D. 
ASHEVILLE, N. C. 


ONCRETIONS form in the human body according to a definite law. Of 
first importance in their formation is a nucleus of a substance different from 
that to be deposited. The nucleus may consist of various substances, such as a 
foreign body or elements of the inflammatory process, e. g., mucus, desquamated 
epithelium, pigment, or micro-organisms. Around such a nucleus all or some con- 
stituents of the fluid in which the concretions form are deposited. The nucleus 
may play a primary or a secondary role in the pathogenesis of the concretion. The 
tears, being a watery fluid containing a small amount of solids and organic sub- 
stances, preclude frequent formation of concretions because of these physical and 
chemical properties. However, tear stones, or dacryoliths, are encountered in the 
canaliculi and sometimes in the excretory ducts of the lacrimal gland. In the latter 
they occur as calcified lamellar formations of inflammatory origin. Calculi in the 
canaliculi usually consist of inspissated masses of fungi. As it is unlikely that the 
lacrimal fluid is ever overcharged with its constituents, as in the case of bile or 
urine, an inflammatory nucleus plays a primary role in the formation of calculi in 
the adnexa of the eye. 
Calculi confined to the lacrimal sac without involvement of the canaliculi seem 
to be rare, as no report of their occurrence was found in the available literature. 


REPORT OF CASE 

Miss M. B., a woman aged 28, was seen in November, 1949, because of epiphora and soreness 
in the region of the left lacrimal sac; this condition had existed about two years. She had been 
treated with irrigation of the lacrimal sac and instillation of penicillin ointment. In the last 
few months she had noticed a swelling in the region of the left lacrimal sac, and this was 
very sensitive to the touch. There had never been a discharge from the eye or any inflammation 
of the eye or of the skin over the lacrimal sac. She had rarely had colds. 

The right eye was normal. The region of the left lacrimal sac showed a pea-sized swelling, 
which was well defined and hard; the skin over it was normal. The preauricular gland was not 
palpable. Pressure over the lacrimal sac did not yield any fluid. The conjunctiva of the lids was 
normal; both lacrimal puncta were normal, and so were the canaliculi. A smear from the 
conjunctiva revealed no pathogens; the eyeball was normal. During irrigation of the left lacrimal 
sac fluid escaped from the upper punctum, but most of it returned through the nose after a 
considerable delay. 

Rhinologic examination revealed no abnormality except for a prominent tip on the lower 
turbinate. Roentgenograms (Figs. 1 and 2) of the lacrimal pathways were made after injection 
with iodized oil U. S. P. (lipiodol®). It took considerable force to inject the iodized oil. The 
roentgenograms showed the sac to be enlarged; the opaque medium passed into the inferior 
meatus. Complete visualization of the entire duct system was not obtained. 
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The bones forming the wall of the lacrimal sac and duct appeared normal. A second 
roentgenogram, five minutes later, showed no change in the filling of the lacrimal pathways. 
General physical examination showed a normal condition; the Wassermann reaction of the 
blood was negative; the reaction to tuberculin was negative; the blood cholesterol and blood 
serum calcium were of normal values. 

In the differential diagnosis, the possibility of a tumor, cyst, or diverticulum was considered. 
Tumors of the lacrimal sac are rare; the neoplasm is usually a sarcoma or an adenocarcinoma, 
but as the lesion in the present case was well defined and the glands were not involved, and a 
filling defect was not seen in the roentgenogram, the diagnosis of neoplasm was unlikely. A 
cyst or a diverticulum usually yields fluid when pressure is exerted upon it. The granulomatous 
conditions tuberculosis and syphilis were ruled out because of absence of inflammatory symptoms 
and the negative serologic and tuberculin reactions. 


Fig. 1—Anteroposterior view of the skull after injection of lacrimal pathways with iodized 
oil U.S. P., showing enlargement of the lacrimal sac. 


For the next six months the condition remained unchanged. Then the swelling in the region 
of the lacrimal sac became larger; it was still well defined and very painful on the slightest 
pressure. The skin over it appeared bluish. 

Another roentgenogram of the lacrimal pathways after injection of iodized oil showed the 
sac to be more distended, but the contrast medium entered the lower nasal meatus. 

In December, 1950, the sac was exposed; the medial wall was incised, and a yellowish 
calculus (Fig. 3), about 2 cm. in length and 7mm. in diameter, was found filling the lacrimal 
sac, together with a small piece, 4.5 by 1 mm., which had broken off during the manipulation. 
The mucosa of the lacrimal sac was thickened and hyperemic, but smooth; the lacrimal sac 
was somewhat stenosed at its entrance into the duct, and a dacryocystorhinostomy was done, 
with uneventful recovery, 


On exposure to x-rays, the calculus was found to be radiopaque and of the same density 


and size as the lacrimal sac appearing in Figures 1 and 2. Chemical examination of the con- 
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cretion revealed calcium with an undetermined anion; the possibilities of oxalate, phosphate, 
and uric acid were eliminated. 


Pathologic examination of the specimen showed two pieces of calcareous material, the larger 
measuring approximately 2 cm. in length and 7 mm. in diameter, and the smaller 4.5 mm. in 
length and 1 mm. in diameter. The material was sectioned with only moderate difficulty. The 


Fig. 2.—Lateral view oi the skull after lacrimal system with iodized oil. 


Fig. 3.—Portions of the calculus from the lacrimal sac. 


larger piece of material appeared te have an outer fibrous layer with an inner yellowish-gray, 
calcified material. 

Sections of the paraffin-infiltrated material had been modified to some extent by poor fixation. 
The central part was composed of eosinphilic amorphous debris, polymorphonuclear leucocytes, 
red blood cells, and vacuoles resembling a fatty substance. Occasionally a small basophilic 
structure, showing the characteristics of calcium, was present. There was a thin layer of con- 
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degenerating nuclei could be made out. 


COMMENT 


A concretion had formed in the lacrimal sac without involvement of the canali- 
culi, its formation being preceded by epiphora of two years’ duration. It produced 
a hard nodule in the region of the lacrimal sac. Partial obstruction of the 
lacrimal pathways was observed clinically, but no filling defect was seen on x-ray 
examination, 

These contradictory findings were clarified after the operation, when the 
removed concretion was found to be radiopaque. Had a roentgenogram of the 
lacrimal pathways been made before injection of the contrast medium, the radi- 
opaque calculus would have been seen and the correct diagnosis arrived at before 
the operation. The obstruction in the lacrimal sac by the calculus explains the 
delay of the irrigating fluid in reaching the nasal meatus. The iodized oil injected 
into the lacrimal pathways spread as a fine layer between the mucosa of the lacrimal 
sac and the concretion. What appeared in the roentgenogram as the lacrimal sac 
filled with contrast medium was in reality the radiopaque concretion. 

(n microscopic examination the calculus proved to be of inflammatory origin. 
The inflammation must have been low-grade in view of the history and the absence 
of suppuration. The pyogenic micro-organisms commonly affecting the lacrimal 
sac may be discounted as causative agents of the dacryocystitis, which preceded the 
formation of the calculus. Fungi, which are frequently the cause of concretions 
of the canaliculi, rarely affect the lacrimal sac primarily. Morax* reported a case 
of primary fungous disease of the lacrimal sac. The dacryocystitis was due to a 
Sporotrichum, with peridacryocystitis and perforation through the skin. Fava ° 
published another case of primary fungous disease of the lacrimal sac with purulent 
dacryocystitis and fistula formation; a Streptothrix was the causative agent. 

Fine and Waring * reported two cases with epiphora of one-day duration in 
which, after irrigation of the lacrimal pathways, a gray cylindrical cast 16 mm. in 
length and 3 mm. in diameter was recovered ; one of the casts consisted of Candida 
albicans ; the other, of a budding yeast-like fungus, which was not more closely iden- 
tified. Fine and Waring assumed that these casts were from the lacrimal ducts; it 
is interesting to note that the concretion removed from the lacrimal sac in the 
present case had similar measurements. Fazakas,‘ in a recent study on ocular 
inflammations due to fungi, found five different species in eight cases of concretions 
of the canaliculi, and he stressed the increasing importance of fungi in diseases of 
the eyes. In recent publications Zimmerman ° and Woods, Manning and Patterson,” 


1. Morax, V.: Sporotrichose primitive du sac lacrimal, Ann. ocul. 145:49, 1911. 


2. Fava, A.: Streptotricose primitive du sac lacrimal et de la joue de l'homme, Ann. ocul. 


1539:117, 1922. 

3. Fine, M., and Waring, W. S.: Mycotic Obstruction of the Nasal Lacrimal Duct, Arch. 
Ophth. 38:39 (July) 1947. 

4. Fazakas, S.: Report on Oculomycoses Due to the Fungus Flora of Human Eyes, 
Ophthalmologica 121:249, 1951. 

5. Zimmerman, L. E.: Candida and Aspergillus Endocarditis: With Comments on the Role 
of Antibiotics in Dissemination of Fungus Disease, Arch. Path. 50:591 (Nov.) 1950. 

6. Woods, J. W.; Manning, I. H., Jr., and Patterson, C. N.: Monilial Infections Compli- 
cating Therapeutic Use of Antibiotics, J. A. M. A. 145:207 (Jan. 27) 1951 


densed basophilic material at the periphery, in which parts of polymorphonuclear leucocytes and 
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reported on the overgrowth of fungi, normally present in some tissues after the 
use of different antibiotics. Microscopic sections of the concretion in the present 


case did not show any micro-organism; owing to poor fixation, the sections had 
undergone some alteration. The etiologic factors in this case remain unknown. 


SUMMARY 


A concretion had formed in the lacrimal sac of a white woman aged 28 during a 
two-year period of epiphora. It had given rise to a nodule in the region of the 
lacrimal sac. On microscopic examination the concretion proved to be of inflam- 
matory origin, but the cause remains unknown. The diagnosis was made only at 
operation. The calculus was found to be radiopaque and of the same density and 
shape as the lacrimal sac in the roentgenograms. As these roentgenograms were 
taken after the lacrimal system had been injected with iodized oil U. S. P. (lipiodol® ) 
the diagnosis was missed. The calculus seen in the films was believed to be the 
enlarged lacrimal sac filled with the contrast medium. In cases of an unusual 
pathologic condition of the lacrimal pathways roentgenograms before injection of a 
contrast medium may be of value. 
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BENIGN PIGMENT-EPITHELIUM TUMOR OF THE IRIS 


JOSEPH LAVAL, M.D. 
YORK 


UMORS arising in the pigment epithelium layer of the iris are exceedingly 

rare, according to reports in the literature. I do not refer here to the clumps 
of pigment epithelium commonly seen at the pupillary margin or to those cases in 
which a pigment clump can be seen arising from the posterior layer of the iris as an 
incidental clinical finding. The latter type has been reported by Schmidt,’ Alt,? 
Anargyros,* and Stock.‘ Cases similar to the one I am describing in this paper 
have been reported by Morax,® by Asbury,® and, very recently, by Funk.’ I have 
not been able to find any similar case reports in a thorough search of the literature 
or in any textbook, including Duke-Elder’s * and Reese’s.*. However, Berliner *” 
stated : 


... The term “melanoma” should be reserved for those structures in which a small hyperplasia 
of the posterior ectodermal (retinal) layers occurs. Such a benign epithelial growth may occur at 
the pupillary margin (as in flocculi) or over the pillar edges of a coloboma, or it may be seen 
protruding anteriorly through the stroma, appearing as a dark spot or mass. In the latter case 
the site of predilection is near the sphincter edge but no area of the iris is exempt. Not infre- 
quently this form of proliferation so resembles a malignant growth clinically as to be indis- 
tinguishable from it. 
REPORT OF A CASE 
E. B., a white woman aged 40, noticed a “small, pinpoint-sized black spot” in the lower nasal 
quadrant of the right iris four months prior to seeking advice. During these four months the 
black spot had increased to the size of a large pinhead or even more. Her eye gave her no dis- 
comfort; the vision was unimpaired, and no other black spots were noticed in this eye or in the 

From the Pathology Laboratory of the Manhattan Eye, Ear & Throat Hospital. 

This paper was presented at a meeting of the Greater Miami Eye, Ear, and Throat Society, 
May 2, 1952. 


. Alt, A.: On a Benign Epithelial Growth of the Iris, Am. J. Ophth. 28:39-45, 1911. 
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left eye. She had no blemishes on her body. The rather rapid increase in the size of the growth, 
together with the fact that it was coal black, gave her concern. 


Examination—The left eye showed no abnormality. The right eye was also normal except 
for the lesion of the iris, and the irises were of the same color. The pupils were equal and regu- 


Fig. 1—Moderate injection of eye with tumor mass in iris (from a kodachrome® by Dr. 
F. Theodore). 


Fig. 2.—Pigmented tumor in iris. 


lar, and both reacted promptly to light and in accommodation. Both pupils dilated well with 
homatropine except for the right pupil in the region of the tumor, where some flattening was 
noticed. The tumor was coal black, solid, and irregularly round, measured 2.5 mm. in diameter, 


and was raised above the surface of the iris. Two blood vessels lay over the mass, but not in it. 
The mass was clearly demarcated from the surrounding tissue by a sharp border. There was no 
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inflammatory reaction in the iris. The mass was situated in the 4:30-o’clock position between 
the pupillary margin and the base of the iris, but was somewhat closer to the latter. The super- 
ficial conjunctival vessels at the limbus directly opposite the tumor were moderately injected 
(Fig. 1). Vision was 20/20 in each eye. 


A 


Fig. 3.—Microscopic structure of tumor. 4, low power; B, high power. 

The clinical diagnosis was malignant melanoma of the iris, well localized. The patient was 
advised to have the mass excised, so that pathological studies might be made to determine 
whether or not the mass was malignant. Accordingly, she was admitted to the hospital on the 
same day for an iridectomy, which was performed the following afternoon. 
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Operation—A conjunctival flap was prepared nasally, as in an iris-inclusion operation. 
The sclera was then incised with a keratome by the ab externo method 2 mm. behind the 
corneoscleral margin, the incision being made 8 mm. in length. The iris forceps was inserted 
above the area of the tumor so as not to disturb this area, and the iris was seized near the 
pupillary margin beyond the tumor. The iris was then slowly withdrawn and a basal iridectomy 
performed. The procedure was predicated on the assumption that the growth was malignant and 
that nothing should be done to traumatize the mass. Furthermore, I wanted to be certain that a 
goodly amount of normal iris tissue was removed, so that if the pathological examination showed 
malignancy I could be sure that an adequate amount of normal iris tissue had also been excised, 
thus averting a subsequent enucleation of the globe. After the iris was excised, the conjunctiva 
was closed with a running suture of 000000 chromic absorbable surgical suture U. S. P. 

Pathologic Study.—The iris tissue under examination was normal in all respects except for a 
large mass of pigment on the posterior surface in the region of the pigment epithelium layer. 
The mass did not intrude into the iris stroma, and there was no break in the basement membrane 
(Fig. 2). Under high-power magnification, the tumor was seen to consist of deeply pigmented 
cells which resemble the normal pigment epithelium, but the pigment content of these cells was 
so dense that no study of the cell structure was possible. Accordingly, the specimen was depig- 
mented. The tissue then showed the normal cell structure of pigment-epithelium cells of the iris 
(Fig. 3.4 and B), with normal nuclei and no evidence of mitosis. The cells were closely packed 
but not distorted in contour or size. No blood vessels were present in the tumor area, and no 
inflammatory cells were in evidence. 

Postoperative Course—Healing was prompt, with no complications. The patient was dis- 
charged from the hospital on the fifth postoperative day. Vision two weeks later was 20/20, and 
the local injection at the site of the iridectomy was minimal. The iridectomy did not cause the 
patient any discomfort, such as photophobia. The assurance that the tumor was not malignant 
more than offset the slight concern that was caused by the distorted pupil. 


COM MENT 


Morax’s ® patient, reported in 1925, was a man aged 60 who had a pigmented 
tumor of the left iris. The pathological description in his case resembled the findings 
in my case very closely. 

Asbury, in 1944, reported several cases of epithelial tumors of the iris, but they 
were all leiomyomas, except the case of Vail’s, which was reported in some detail.® 


The patient, a woman, aged 45 years, consulted Dr. Derrick Vail because a black spot in the 
iris of the right eye had been called to her attention. During the month that she had been aware 
of its presence there had been no apparent increase in the size of the spot. There had been no 
pain in the eye and no change in the visual acuity that she could detect. The patient’s general 
health was good, and there was no familial history of malignant neoplasia. 

“The vision in each eye was 20/20. Neither eye showed any sign of either congestion or 
inflammation. Through the clear cornea of the right eye a brown spot could be seen in the upper 
periphery of the iris. This lesion measured 3 mm. across its base and 2 mm. in the vertical 
diameter. The rounded lower edge of the brown spot extended to within a millimeter of the 
pupillary margin. . . . The pupil reacted normally but was slightly irregular. The lesion pro- 
jected beyond the normal plane of the iris, rendering the upper part of the anterior chamber 
shallow. The pigmented nodule was solid, not a cyst. Except for slight opacity in the upper 
periphery of the lens adjacent to the iris lesion, the ocular media were clear and the fundus 
oculi was negative. 

“The left eye was normal. 

“Since it was feared that the pigmented spot was a malignant neoplasm, enucleation of the 
right eye was advised and performed in March 1936 (Fig. 4). 

“The tumor was made up of cords and groups of well-differentiated epithelial cells having a 
pseudoacinar arrangement without true lumina. The character of the cells was best seen in 
bleached sections. The nuclei of the tumor cells were generally round and oval, larger than those 
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of the iris or ciliary epithelium, although they contained similar granular chromatin patterns. 
Many of the tumor nuclei contained conspicuous nucleoli. . . . The tumor was supported by a 
moderate amount of cellular fibrous-tissue stroma.®” 


Fig. 5.—Tumor in Funk’s case (Veterans Administration Hospital, Washington, D. C., 
No. 1277). 


Funk? reported a case which so closely resembles mine that it seems to be the 
prototype. 


His patient was a white man aged 31. The lesion was in the temporal portion of the left iris 
in the 3-4-o’clock position. Funk had the patient see two consultants, one in New York and one 


in Baltimore. One ophthalmclogist was so sure of its malignancy that he advocated enucleation ; 
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the other consultant advised iridectomy. Fortunately, the conservative approach prevailed, as 
the pathological picture was identical with that in my case (Figs. 5 and 6). It is to be regretted, 
however, that bleached specimens were not prepared for study. 


The fact that the tumor did not invade the iris stroma and still was visible 
clinically was noted by Morax in his case, and also by Asbury and by Funk in 


their cases. Apparently, the mass of pigment from the epithelial layer is so dense 
and thick that it pushes forward toward the cornea and compresses the iris stroma, 
which is normally so loosely constructed that it lends itself easily to compression. 
The mass certainly cannot push backward towards the lens, which offers much 
more resistance than the iris. 


Fig. 6.—High power of tumor tissue in Funk’s case; x 120. 


It is important to remember that an iridectomy should be done wherever tech- 
nically possible if a diagnosis of iris tumor has been made. An enucleation will 
seldom be necessary because (1) some of the tumors of the iris diagnosed clinically 
as melanomas are found on pathological study to be either leiomyomas or pigmented 
benign epitheliomas, and (2) even tumors which are found pathologically to be 
melanoma can often be removed entirely in the iridectomized tissue. 

About two years ago | had the opportunity to report to Dr. Daniel Kirby the 
pathological findings in a piece of iris which he had excised for the removal of a 
localized iris tumor. The specimen was a leiomyoma, and it was seen to arise from 
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the dilator muscle. It was completely removed, and the patient is alive and well, 
with a normally functioning eye. Very recently, I was fortunate in seeing a patient 
of Dr. Herbert Katzin’s. A white man aged 39 had a brownish flat pigmented mass 
in the lower inner quadrant of the right iris. From the flat mass two small rounded 
masses protruded into the anterior chamber. <A clinical diagnosis of leiomyoma 
was made, and Dr. Katzin excised the tumor with a broad iridectomy. My patho- 
logical diagnosis was leiomyoma of the iris. 

It is of interest to record Vogt’s '' description of his method of removing iris 
tumors in toto. 


In order to remove the tumour as radically as possible, however, I employed a new type of 
iridectomy, which I have named tridectomia tangentialis. The bulbar conjunctiva was divided 
7-8 mm. from the infero-temporal limbus by an incision concentric to it, thus exposing the sub- 
conjunctival limbus. An incision 6-7 mm. long, tangential to the limbus sclera, was then made 
with the edge of a keratome. After the part of the sclera adjoining the root of the iris and the 
ciliary body had been divided, the root of the iris bulged forward, so that I was able to enter the 
most peripheral part of the anterior chamber with the cross-action forceps and grasp the tumour 
in toto, together with its base on the iris, without damage to the tumour. The tumour and the 
root of the iris were then removed just in front of the zonule. 


A consideration of the factors which I have enumerated will prevent many 
enucleations of otherwise normal eyes. 


AppENDUM.—Through the courtesy of Dr. M. Matusow, I recently had the 
opportunity of studying the left fundus of a white woman aged 60 who had lost the 
vision of her right eye four years before, after two operations for detached retina 
by the late Dr. E. B. Gresser. 


When seen by Dr. Matusow, vision in the left eye was 20/400, not improved with lenses. 
Examination of the left eye revealed nothing significant except for the upper portion of the 
fundus, where a grayish-brown, elevated area was seen above the disk and extending to the 
equator. Beyond this point an area of old healed chorioretinitis was present. The dark mass was 
elevated 7 to 8 D., and the retinal vessels ran over it without any undulations. The mass extended 
down to the macular area, where some edema was present. The appearance was that of a solid 
mass behind the retina which was being pushed forward toward the vitreous. There were no 
hemorrhages or exudates, and the disk margins were clearly defined. Examination of the fundus 
with the naked eye, with a strong light thrown upon the sclera, showed a dark elevated mass 
above the disk. 

Many ophthalmologists at the Manhattan Eye, Ear and Throat Hospital, and several out- 
standing clinicians in New York who examined the patient agreed on the diagnosis of malignant 
melanoma (or sarcoma) of the choroid. Some were for immediate enucleation; others, for a 
watch-and-wait attitude because (1) it was the patient’s only eye and (2) because the elevated 
retina in the region of the mass was too dark and too flat, with no surrounding fluid detachment. 
Furthermore, the old area of chorioretinitis, with pigment proliferation at the superior margin 
of the elevated mass, was a disturbing factor. 

Dr. Matusow kept the patient under observation and was able to report two months later 
that the vision had improved to 20/40 in this eye, owing to absorption of the edema at the macula. 
The elevated mass had not changed in appearance or in amount of elevation. 


Dr. Matusow and I believe that this case is similar to one reported by Stow 
as follows: 


A white man, aged 49 years, was first seen on June 17, 1935, by Dr. C. Dwight Townes. At 
that time the patient complained that vision in the left eye had blurred seriously nine months 


11. Vogt, A.: Atlas of the Slit Lamp Microscopy of the Living Eye, Vol. 3: Iris, Vitreous 
Body, Conjunctiva, New York, Hafner Publishing Company, Inc., 1947. 

12. Stow, M. N.: Hyperplasia of the Pigment Epithelium of the Retina Simulating a 
Neoplasm, Tr. Am. Acad. Ophth. 54:674-677, 1949. 
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Fig. 7—Tumor tissue in Stow’s case. 
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previously, that is, in September 1934, and had continued to grow worse. There had never been 
any pain or inflammation. 

Vision in the left eye was 20/100, unimproved with lenses. The external examination 
was negative. Ophthalmoscopic study . . . revealed edema of the retina in the region of the 
optic disk. Above the disk was a large, elevated mass measuring about 4 by 3% disk-diameters. 
At the highest point, immediately above the disk, it was elevated 6 to 7 D. From this peak the 
surface of the mass descended rather sharply toward the nasal, superior and temporal sides to a 
lower plateau measuring 3 to 4 D., which in turn very gradually passed into normal retina. 
Straight above, near the upper limits of the elevated retina, was an area of choroidal atrophy 
surrounded by several hemorrhages. There was extreme tortuosity of the retinal vessels, and in 
the upper nasal quadrant there appeared to be an arteriovenous anastomosis. Inferiorly the fundus 
was normal. 

In March 1946 vision in the left eye was entirely lost. Examination of the fundus revealed 
an extensive separation of the retina, some lens opacities, and a broad posterior synechia at six 
o'clock. At the next examination in February 1947, an exudative mass was seen completely filling 
the globe. Enucleation was performed on February 26, 1947, because the eyeball had become very 
irritating to the patient. The ocular tension was taken on numerous occasions but was never 
elevated. Shortly before enucleation the tension was 10 mm. Hg (Schiétz). 

Microscopic Examination. . . . Over the optic disk was a mass containing areas of bone and 
composed of cords of large polygonal cells having pale staining, oval nuclei with definite nucleoli. 
The cytoplasm stained faintly pink and in some cells was vacuolated. Frequently the cells were 
arranged in tubular and glandular form but in some areas assumed a sheetlike pattern. Hyaline 
connective tissue was abundant. The process did not invade beyond the lamina cribrosa. There 
was proliferation of the retinal pigment epithelium and hyaline connective tissue at the sites of 
chorioretinal adhesions. 

Was the lesion pseudoepitheliomatous hyperplasia of neuroepithelium similar to that 
occasionally seen in epidermal epithelium associated with inflammations of the skin, or was it 
a true neoplasm as suggested by the size and sheetlike cellular pattern? 

The chorioretinal adhesions around the tumor suggested the possibility of a burned-out inflam- 
matory process followed by marked proliferation of the pigment epithelium of the retina. Although 
the proliferated epithelium had, in places, lost its tubular arrangement and was seen growing in 
a sheetlike pattern, the absence of mitosis and invasion indicated that there was no malignant 
feature and metastasis was not expected. 


Perhaps the old choroidal lesion with the accompanying pigment proliferation 
was the starting point for the tumor in the eye reported by Stow, and also for that 
in the eye seen by Matusow and me. 

It can readily be seen that benign tumors of the pigment epithelium arise not 
only in the iris, as in my case and in Funk's, but also in the ciliary body, as reported 
by Vail and Ashley, and in the retina, as reported by Stow and as observed clinically 
by Matusow and me. Whenever solid, black tumors arise in ocular tissues which 
have a pigment epithelium layer, one must consider this benign form of tumor 
before advising enucleation. 
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ROTATOR AND ILLUMINATOR FOR PSEUDOISOCHROMATIC PLATES 


INGEBORG SCHMIDT, M.D. 
AND 
HORST FLECK 
RANDOLPH FIELD, TEXAS 


T IS GENERALLY accepted that testing with pseudoisochromatic plates 
should take into consideration the following requirements: (1) neutral illumina- 


tion; (2) sufficient illumination; (3) a determined angle of the incident light; H 
(4) a 90-degree viewing angle; (5) a fixed distance of the plates; (6) a limited i 
exposure time for each single plate; (7) showing of all plates in their entirety ; i 
(8) variation from time to time in order of presentation of the plates. : 

When the testing arrangements now in use are analyzed briefly with regard to : 


these requirements, the following statements may be made: 


1. In the instructions for testing with pseudoisochromatic plates, illumination 
by natural daylight from the north sky or artificial daylight is required, since it is 
known that light obtained from ordinary electric bulbs allows more persons with 
color-deiective vision to pass the plates than a “neutral illumination” (Kissin and 
Eidelmann*; Farnsworth and Reed?; Hardy, Rand, and Rittler,* and Priklon- 
sky *). It has further been shown that a light of high color temperature, although 
in the range of natural daylight, increases the error percentage on the plates.’ It 
follows from these results that only a neutral illumination of determined color 
temperature should be used. [luminant C (6,500° K) was found to be the most 
appropriate. It can be obtained by the Macbeth easel lamp recommended by 
Farnsworth (a 100-watt, 120-volt bulb with a Corning Daylite filter) and by a 
fluorescent daylight tube of 15 watts and 120 volts. Either of these light sources 


From the Department of Ophthalmology, United States Air Force School of Aviation 
Medicine, Randolph Air Force Base. 


1. Kissin, P., and Eidelmann, B.: Die pseudoisochromatischen Tafeln von Stilling, Nagel 
und Ishihara bei Tageslicht und bei ktinstlicher Beleuchtung, von Graefes Arch. Ophth. 133:298, 
1935. Kissin, P.: Kiinstliche Tageslichtbeleuchtung als Lichtquelle bei der Priifung vermittels 
der pseudo-isochromatischen Tafeln von Ishihara, ibid. 134:38, 1935. 


2. Farnsworth, D., and Reed, J. D.: Effect of Certain Illuminants on Scores Made on 
Pseudoisochromatic Tests, Color Vision Report No. 4, Research Department, U. S. Submarine 
Base, New London, Conn., Nov., 1943. 

3. Hardy, L. H.; Rand, G., and Rittler, M. C.: Effect of Quality cf Illumination on Results 
of Ishihara Test, J. Optic Soc. America 36:86, 1946. 

4. Priklonsky, M.: Zur Frage der rationellen Beleuchtung der Arbeitsraume bei Farben- 
sinnpriifungen mit pseudoisochromatischen Tafeln, Klin. Monatsbl. Augenh. 118:259, 1951. 


5. Schmidt, I.: Study of Effect of Illumination on Interpretation of Pseudoisochromatic 
Plates, U. S. Air Force, School of Aviation Medicine, Randolph Field, Texas, Special Report. 
May, 1951. 
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is acceptable when the reflector of the lamp is a neutral color. It was confirmed that 
the two give similar results on plate tests.° 
2. It is recognized that dim light is unsuitable for tests with color plates. On 
the other hand, with an increase in illumination, persons with defective color vision 
show a slight tendency to a decrease in the number of errors on the plates 
(Schmidt,’ from 25 to 100 foot-candles, and Sloan,* from 20 to 70 foot-candles ). 
Therefore, the amount of illumination should be limited. Artificial lighting, again, 
is the easiest and safest way in which to accomplish this. Judd? stated that 
illumination of less than 20 foot-candles is too dim for color-plate tests. Hardy, 
Rand, and Rittler* require 10 to 60 foot-candles for their new polychromatic 
charts. The Macbeth easel lamp provides 270 to 370 luxes (25 to 35 foot-candles ) 
on the plates; the fluorescent 15-watt daylight tube in a desk lamp, about 430 luxes 
(40 foot-candles). Satisfactory illumination may be obtained by using either of 
7 these light sources. It depends, however, on whether or not the examiner adjusts 
the plates in the center of the book holder on the Macbeth easel lamp, especially 
when the plates appear sometimes on the right page and sometimes on the left page. 
When the book is lying on the desk, the examiner must determine at which dis- 
tance from the light source he considers the book “well illuminated.” 


3 and 4. According to the instructions for color-vision plates, it is imperative 
that the plates be observed free from glare and not tilted or viewed obliquely. In 
diffuse daylight, requirements 3 and 4 are accomplished when the examinee sits 
with his back to the window and the tables are presented vertically in a book 
holder, adjustable in height, as was the custom in the laboratory of W. Trendelen- 
burg in the Physiological Institute, Berlin, Germany. When a more or less directed 
artificial light is used, the rules of colorimetry should be adhered to, with the inci- 
dent light placed at an angle of 45 degrees and the observer's visual line set vertical 
| to the plates. These requirements are fulfilled in the Macbeth easel lamp. The 
angle of incidence of the light varies little, the amount depending on the size of the 
book; the viewing angle of the examinee also varies little, the amount depending 
on the subject’s sitting height. With the examinee standing and the book lying on 
the desk, the examiner must arrange to accomplish these requirements. 


5. The distance between the observer and the plates is ordinarily from 75 cm. 
to 1 meter. The American Optical Company’s 19-plate test should be administered 
at a distance of 90 cm. (3 ft). The distance for each examinee is controlled sep- 
arately. During the test the examinee may suddenly bend forward or may approach 
gradually, and these gestures would not be noticed. 


6, Some authors are of the opinion that the exposure time of plates should not 
be limited. For example, Bostrom and Kugelberg give a maximum observation 
time of 15 seconds, which is practically an unlimited exposure. 


6. Sloan, L. R.: Daylight Fluorescent Lamp as a Source of Illumination in Tests of Color 
Perception with Pseudo-Isochromatic Plates, U. S. Air Force, School of Medicine, Randolph 
Field, Texas, Project 130, Report No. 1, April, 1943. 


7. Judd, D. B.: Administration and Interpretation of the 46 Plate American Optical 
Company Text, Report to Bureau of Medicine and Surgery File IV-3, April, 1943. 


8. Hardy, L. H.; Rand, G., and Rittler, M. C.: Color Vision Testing, Correspondence, Arch. 
Ophth. 43:144, 1950. In this letter the Hardy-Rand-Rittler Polychromatic Plates for Testing 
the Color Vision 1951 were mentioned. 
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Rabkin expressed the belief that the time must not be strictly limited and per- 
mitted an average time of five seconds for each plate, allowing a longer time for 
some of them. Other authors, on the contrary, emphasize that the time should be 
limited. On the Stilling tables, a “quick answer” is demanded. Farnsworth and 
Kimble,’ in their proposed instructions for the American Optical Company’s first 
edition of pseudoisochromatic plates, require that the charts be turned fairly rapidly, 
each chart being exposed from two to three seconds. In the Medical Examination 
Standards for Flying *® not more than three seconds is allowed for the identification 
of each plate of the 19-plate American Optical Company test. The same time is 
required on the Hardy-Rand-Rittler charts. The examiner should estimate the 
length of these three seconds, since nobody gives a plate test using a stop watch and 
therefore precise timing is not observed. 

7. It is assumed that every examiner presents all plates in a test run, because 
the score must be computed according to the number of plates failed. 

8. The accomplishment of this point depends upon the care of the examiner. 


From the foregoing discussion, it follows that “generally there is a lot of unde- 
sirable subjectivism in the color vision examination introduced in the process, both 
by the examiner and the examined” (Rabkin). To eliminate these subjective ele- 


Fig. 1.—Rotator and illuminator for pseudoisochromatic plates. FR, rotation axis; L, bulb; 
C, chain, and D, stand. 


ments and to standardize the examination with color plates more technically, a 
rotator and an illuminator, for pseudoisochromatic plates was designed (Fig. 1). 


The main part of the apparatus, the rotator (Fig. 2), contains a number of thin metallic 
plates, corresponding with the set of tables used. The American Optical Company's 19-plate 
test will contain only 16 plates if the last 3 plates are omitted. These plates are not adapted 
to the rotator because the lines must be traced. Then the number of the metallic supports should 
be 31 because each plate bearing a number is alternated with a blank plate. Between Plate 16 
and Plate 1 no blank is necessary. These blank plates give the examinee time to write down 
the number just seen and to maintain his state of adaptation in the intervals. They are covered 
with neutral gray All-Color paper No. G-7, which has about the same reflection, of 0.5, as the 
color plates. Figure 2 refers to the first model of the box, which contains eight American Optical 
Company tables and eight blanks. The plates are mounted and turned automatically around a 
common axis. Each table is visible during a standstill of three seconds and turns over quickly 
during one-half second in the direction from bottom to top. As soon as the entire set has been 


9. Farnsworth, D., and Kimble, P. F.: Compilation of Research on Abridgement of the 
AO Ist Edition Pseudo-Isochromatic Plates, Color Vision Report No. 14, U. S. Submarine 
Base, New London, Conn., Dec., 1946. 

10. Medical Service Standards of Medical Examination for Flying, Special Regulations No. 
40-110-1 Air Force Regulation No. 160-1, Washington 25, D. C., April, 1949. 

11. Rabkin, E. B.: Polychromatic Plates for Testing Colour Vision, Ed. 2, State Medical 
Publishing House, U. S. S. R., 1939. 
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shown, the rotator stops automatically. If another exposure time is desired, the gear ratio on the 
rotator must be changed. Each plate is shown in exactly the same position as the preceding one. 
The plates can be rotated only in a predetermined order, one after the other. The rotator is 


Fig. 2.—A, rotation mechanism, front view; B, rear side. 


mounted in a box 49 cm. in length, 33 cm. in width, and 32 cm. in height. The front side has 
an aperture 10 cm. high and 11 cm. wide, through which the plates are visible at an angle of 
6 degrees. On the ceiling of the box, toward the front, a daylight fluorescent 15-watt, 115-volt 
bulb is mounted in a tin foil reflector. It gives a diffuse illumination which can be adjusted 
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by means of movable shutters to the desired amount from 645 luxes (60 foot-candles). A line 
drawn from the center of the bulb to the center of the plates would subtend an angle of 45 
degrees with the plane of the plate. The box is painted black inside in order that undesirable 
reflections may be avoided. A small tin foil reflector mounted on the floor, opposite the plates, 
aids in obtaining a more uniform illumination. The illumination of the plates can be controlled 
by means of a Macbeth illuminometer when Plate 1 is covered by a white paper of known 
reflectance. This demonstration plate is presented in the standstill position of the rotator. The 
illumination on both arrangements was established at the same value, of 270 luxes (25 foot- 
candles), in order to allow a comparison of the testing results with those obtained on the 
Macbeth easel lamp. The difference in the illumination between the top and bottom edges of 
a plate in the apparatus then equals 23.2 luxes, and on the Macbeth easel lamp 22.6 luxes, values 
which are practically the same. Since the distance between the plates and the light bulb is fixed, 
the illumination is constant. The required color temperature of 6,500°K is obtained by using 
the daylight fluorescent lamp on a 120-volt instead of a 115-volt current. The test can be given 
in a daylight room. It is apparent that the box must be arranged so that no direct light from 
any source enters the aperture. The most favorable arrangement of the box is with its back 
to the window. It is supposed that in this position the adaptation of the examinee, facing the 
window, would be affected most by the daylight. It was found that the number of errors 
obtained in this position in daylight (of 5,600° to 16,000°K and 140 to 680 luxes) as compared 


TABLE 1.—Recording Form for Testing with the American 
Optical Company Plates, Abridged Edition 


AOC Tables* Name: - AOC Tables * 


Correct Score: Correct 
Reading Reading 

12 

6 

29 

57 

3 

15 

74 


1 
2 
3 
4 
5 
6 
7 
8 


* These columns are covered during the test. 


with the number in a dark room (the record form illuminated by a Macbeth daylight lamp) 
was practically the same: average of errors for 50 normal subjects, 0.68 in daylight and 0.73 
in the dark room. One-half the persons were tested first in the light room, then in the dark 
room, the other half were tested first in the dark room, then in the light room. These results 
show that the adaptation to the illumination of the plates is decisive. 

The box is painted dark gray outside with a reflectance of 0.1. This may tend to lessen any 
possibility of the exterior affecting the examinations. 

A chin rest, connected to the box by a chain, is mounted on the table at a distance of 90 cm. 
(3 ft.) from the plates. When the observer’s head is fixed in the chin rest, his visual line is 
directed normally to the plate, which has a slight slope, as is obvious in Figure 2A. The chin 
rest is not adjustable because it is believed that the small differences in the lengths of faces do 
not significantly affect the result. The chin rest also prevents the examinee from moving his 
head from side to side. An effort to see the plate obliquely would also be ineffectual because 
the plate would be partially covered by the frame of the aperture. 

The examinee writes the number he sees on a form placed on a small stand. This stand 
can be conveniently moved to observe both plate and form without difficulty. The record form 
(Table 1) is inserted into the frame of the stand, into slots which cover the right and left 
margins of the form to a width of 5.5 cm. These hidden margins contain the numbers and 
correct readings of the plates, facilitating evaluation of the examinee’s record after the test. 

The examinee must be given a few instructions. After he has fixed his head in the chin 
rest, he is required to arrange the desk stand and to write his name on the form. He is then 


a 

the 

oF 

i 

7 
No. No. 
9 
10 

12 

13 
4 
5 
15 

Oe 


80 


A. M. A. ARCHIVES OF OPHTHALMOLOGY 


instructed to write the numbers on the spaces only. He is further instructed to write at once 
into the first space the number seen on the demonstration plate which is visible on the stand- 
still position of the rotator; as soon as the plate is turned over, he has not to mark the blank 
plate but to wait until the next number appears and enter it into the next space, and so on. If he 
cannot read the number, he must indicate it with a dash. He is told that each plate appears 
for three seconds only. In an experience of testing more than 300 subjects, I found that no 
one had difficulty in understanding the procedure, and only a normal subject suspected that 
the American Optical Company's Plate 16 (presenting a 47) might be a blank. 

It is noted that psychological factors are involved. Apparently, tests on the rotator are more 
fascinating than the routine test on the Macbeth easel lamp. The examinee works under strain, 
because the time is limited. He coordinates his writing speed with the time available in order to 
be ready to watch the next number, whereas on the ordinary test procedure he does not get the 
impression of being rushed. 

From the description of the device, it appears that the initially mentioned requirements for 
testing with pseudoisochromatic Plates 1 to 7 are accomplished. Because of the construction 
of the apparatus, the metallic supports of the plates cannot be changed. Therefore, only 
Point 8 in the requirements, which indicates that the plates must be shown from time to time 
in a varied order, cannot be fulfilled. It is also impossible to change the plates because they must 
be pasted precisely. This must be done to avoid sticking, since they are packed tightly. The 
rotator is especially adapted for table tests, which require a determined order of the plates, as do, 
for instance, the Hardy-Rand-Rittler charts. 


The plates are protected from unnecessary fading, since they are not exposed to light when 
not in use. Moreover, the aperture of the box can be closed by a cover. The plates cannot be 
soiled, because they are not touched by hand. 


Some examples of testing with the rotator are presented below. It was found 
that the automatic limitation of exposure time has a definite effect. In Table 2 
are given averages of errors on seven American Optical Company plates when tested 
with a 2'%4- and a 3-second exposure time. These values are compared with the 
average errors on the corresponding seven plates obtained in testing on the 
Macbeth easel lamp with a maximum presentation on an estimated three seconds. 
Moreover, an R: M ratio of errors (number of errors on rotator divided by number 
of errors on Macbeth easel lamp) was calculated for a better survey. To obtain a 
finer gradation, one error was scored when a one-digit table was read incorrectly ; 
in a two-digit table, the miscalling of one of the two digits was counted as half an 
error, and the miscalling of both numbers, as one error. One-half the subjects were 
tested first with the rotator and then with the Macbeth easel lamp. The other half 
were tested first with the Macbeth easel lamp and then with the rotator. All 14 
subjects with defective color vision in the second group were intentionally tested 
first on the rotator. Since the set of plates on the rotator cannot be changed, a 
difference found in the two methods could be caused by use of different prints of 
the American Optical Company books. In an attempt to eliminate this possibility, 
each of three groups of 50 normal subjects tested on the rotator were investigated 
with another set of plates at the Macbeth easel lamp. The results were almost the 
same. Nevertheless, in further testing on the Macbeth easel lamp, different prints 
of American Optical Company books were used in random. 

Different test subjects were used in both the normal group and the group with 
defective color vision, as shcwn in Tables 2 and 3. 

The averages in Table 2 show that persons with normal color vision make more 
errors on the rotator than on the Macbeth easel lamp, and that an exposure of 
3 seconds gives a better approach to their results on the Macbeth easel lamp than 
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one of 2% seconds. Since the light sources with the two methods are different, 
it was necessary to establish whether this was the contributing cause. (Under 
identical time conditions practically no difference was found.*) 

Thirty normal persons studied with the rotator with a Macbeth daylight lamp 
similar to that in the easel lamp had an R: M ratio of 1.23, and 30 other normal 
persons, investigated under the same conditions of illumination with the fluorescent 
daylight lamp in the rotator, had an R: M ratio of 1.46. Despite the small number 
of subjects, one can conclude that in the two groups the results point in the same 
direction. 

Contrary to the result for normal subjects, for persons with defective color vision 
a limited exposure time is rather advantageous. It is remarkable that this result 


TaBLE 2.—Average of Errors for Rotator and for Macbeth Easel Lamps 


Macbeth 
Easel 
Rotator Lamp 
Exposure; Average Average 
No. of Persons Sec. of Errors of Errors 


(6) 90 normal subjects 0.59 0.42 


(a) 15 color-defective subjects 2 4.03 4.1 
(6) 14 color-defective subjects 4.57 5.07 


TaBLe 3.—Percentages of Persons Failing on Each Single Plate 


No. of AOC plates 
Correct reading 
Hidden digits 


No. of Persons Method Percentage of Persons Failing 
(a) 90 normal subjects R:2% see. 0 13 81 
M:2% see. q 3 14 
(6) 9 normal subjects R:3 see. Bt 28 
M:3 see. 9 6 29 
(a) 15 color-defective subjects R:2% see. 58 73 
M:2% see. 7 73 
(6) 14 color-defective subjects............. R:3 see. 93 
M:3 see. 7 5 5 86 


was obtained also with a three-second exposure and despite the fact that the rotator 
test was given first. 

In Table 3 the percentage of persons failing on each single plate is given. 
Whether a subject made one error or half an error, it was scored a failure. 

Table 3 shows that normal persons have the largest discrepancy with both meth- 
ods in Plates 9, 13, and 16. These plates may require more time, because they 
offer some difficulties in recognition of their forms. The examinee easily gains 
one or two seconds more on the Macbeth easel lamp by hesitating with his answer. 
Subjects with defective color vision have a high percentage of failures on the four 
last plates with both methods. Plate 16 is obviously more legible on the Macbeth 
easel lamp. The better average on the rotator is due to the plates with hidden 
digits, especially Plates 2 and 4. The question is whether the hidden digits show 
up better when the subject with defective color perception is allowed to observe a 
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longer time and the color adaptation has time to develop, so that the contrast of 
red and green is diminished. 

The rotator and illuminator is designed mainly for routine examination, but 
its application is manifold in research work, as shown in the examples given. The 
apparatus may be useful in obtaining data on the diagnostic efficiency of plate tests. 
The plates can be investigated under various conditions of illumination or with use 
of a different exposure time. Also, the effect of colored filters on table tests can be 
conveniently demonstrated. 

SUMMARY 

In the general endeavor to standardize the fitness examination and to exclude 
as much as possible the individuality of the examiner and the examinee, a rotator 
and illuminator for pseudoisochromatic plates was designed. This apparatus pro- 
vides standardization in respect to exposure time, illumination, and arrangement. 
The charts are fastened on metallic plates which rotate alternately with blank plates of 
gray color. Each plate remains stationary for three (or as desired) seconds and then 
turns automatically. A fluorescent daylight tube with refiector at a fixed distance 
provides a diffuse and constant illumination of a desired value, for instance, 270 
luxes (25 foot-candles), and of a color temperature of 6,500°K. The rotator and 
the illuminating bulb are mounted in a box. By means of a chin rest and a slight 
slope of the plate, a 90-degree viewing angle is obtained. A chain connecting the 
box and the chin rest establishes the distance between the observer and the plate. 
The observer records his reading on a form placed on a small movable stand. The 
apparatus is especially adapted for routine examinations but can also be used to 


solve diverse problems, as illustrated. 
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PREVENTION OF RETROLENTAL FIBROPLASIA 


Vv. MARY CROSSE, 0O.B.E., M.D., D.P.H. 
AND 


PHILIP JAMESON EVANS, M.D., F.R.C.S., D.O.M.S. 
BIRMINGHAM, ENGLAND 


ype T reports in the United States of America estimate that retrolental fibro- 
plasia is now responsible for one-third of the incidence of blindness in preschool 
children (Reese, 1949), while in Great Britain the number of cases has risen 
rapidly since the disease was first reported there, in 1946. The disease was first 
described in 1942 by Terry* and apparently had not previously been recorded ; 
now, some 10 years later, it has become a major problem in pediatric and ophthal- 
mic medicine. 

This fact is curious, since the previous generations of ophthalmologists were 
certainly observers par excellence; furthermore, a careful search of the eyes 
enucleated over many years at the Birmingham and Midland Eye Hospital failed 
to reveal more than one specimen which might at all correspond to the pathological 
description of retrolental fibroplasia. The patient was traced, reexamined, and 
found not to have qualified for the disease in any way. Nevertheless, a few sporadic 
cases of the disease may have arisen in previous years, perhaps concealed under 
the title of pseudoglioma or persistent tunica vasculosa lentis. It remains generally 
true, however, that this is a new disease of very recent origin; and, very naturally, 
one wonders “Why?” 

This question has received the close attention of many workers in the United 
States, including Owens and Owens * (1949), and a compilation of all the collected 
statistics and evidence has recently been published by Kinsey* (1949). In 
England a similar survey is being undertaken by the Medical Research Council. 

We are of the opinion that the real source of this disease lies in the widening 
and prolonged use of a high concentration of oxygen in the early life of premature 
infants of low birth weight (4 Ib. [1,815 gm.] or less); and, in support of our 
contention, we shall trace the history and course of the disease in England. 

The real appearance of cases in England was in 1946-1947, and it can be seen 
that the incidence has risen rapidly since (Table 1). It is also noticeable that the 
incidence differs in onset and progression in different centers, but, as in the United 
States, its occurrence is restricted almost entirely to centers with special units for 
premature babies. Furthermore, the occurrence of cases has coincided either with 
the increased use of oxygen in established units or with the setting up of new units 
with full facilities for oxygen administration. 


1. Reese, A. B.: Arch Ophth. 41:527, 1949. 

2. Terry, T. L.: Am. J. Ophth. 25:203, 1942. 

3. Owens, W. C., and Owens, E. U.: Am. J. Ophth. 32:1, 1949. 
4. Kinsey, V. E., and Zacharias, L.: J.A.M.A. 139:572, 1949. 
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The data in Table 1 may be presented diagrammatically as a graph (Chart). 

In Europe the incidence is as yet much less because the initiation of treatment 
with a high oxygen concentration is less advanced. In Paris a new unit for pre- 
mature babies was opened in 1949: Up to February, 1951, an incidence of retro- 
lental fibroplasia of 6.8% was reported for survivors with a birth weight below 
4 lb. (Lelong and associates,® 1951). Isolated cases are also reported from Fin- 
land, Sweden, Denmark, Netherlands, and Spain. 

From Melbourne, Australia, reports (Campbell*) from two premature units 
showed incidences of 18 and 7%, respectively, in infants of birth weights below 


TasLe 1.—Incidence of Retrolental Fibroplasia in Four Centers 


City of 
Birmingham 
(B) City X City Y City Z 
0 0 


1 
0 
1 
9 
5 
2 


1945 1946 1947 1948 


Incidence of retrolental fibroplasia in three centers for the care of premature infants. 


¥ lb. (1,536 gm.). On investigation, a lower concentration of oxygen was found 
in the type of oxygen bed used in the latter unit. 

The spread of retrolental fibroplasia cannot be explained by the increased 
survival rate of babies of low birth weight, though it is clear that an increasing 
number of premature infants tend to be transferred to special premature-baby units 
as these become more easily accessible. The objective in the establishment of such 
units is the raising of the survival rate, and many changes of technique have been 
directed to this end. In Birmingham, different groups have received the following 

5. Lelong, M.; Renard, G.; Rossier, A.; Lemasson, C., and Michelin, J.: Press méd. 59:705, 
1951. 


6. Campbell, K.: Personal communication to the authors. 
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variations in treatment: increased protein intake, diminished fat intake, increased 
vitamin therapy, and a preliminary period of starvation. It has not been possible 
to relate any of these variations in treatment to the incidence or course of retro- 
lental fibroplasia. The possibility of the toxic effects of transfusion with stored 
pooled blood and the recent tendency to a more frequent use of one or the other 
of the antibiotic drugs were also investigated, but these also proved to be without 
significance (Crosse,’? 1951). 

The only change in treatment of these premature infants in the years 1946 to 
1951 which has shown any significant relation to the disease is the amount and 
duration of oxygen administration. 

Table 2 shows the survival rates at the Sorrento premature-baby unit (Unit 
A), together with the influence of oxygen administration on the incidence of 
retrolental fibroplasia. 

From this it is clear that the survival rate has changed little between the previous 
two years (1946-1948) and the 18-month period of free oxygen administration, 
but has, in fact, improved quite considerably in the 18 months since oxygen 


Tasie 2.*—Effect on Survival Rates and Incidence of Retrolental Fibroplasia of Oxygen 
Administration to Premature Infants in Unit A 


Retrolental 
Survivors Fibroplasia 
(6 months) OF 
No. of % of 
Cases Survivors 


(b) 
(c) 1949-June, 1950 
(d) July, 1950-1951 
* Data compiled by one of us (V. M. C 


+t In periods a and b there was little use of oxygen; in period c, much use of oxygen, and in period d, 
return to a minimal use of oxygen. 


administration has been reduced, a fact which might be worth fuller investigation 
in other centers. On the other hand, the incidence of retrolental fibroplasia followed 
closely the period of free use of oxygen and subsided again with its restriction. 

In Carnegie premature-baby unit (Unit B) free administration of oxygen con- 
tinued for an additional six months after restriction was adopted in Unit A; during 
this period an additional case developed in Unit B, but no additional cases in Unit 
A. After this a policy of restriction was applied equally in the two units, and no 
further cases have arisen in either. (Two babies in Unit A have shown early 
reversible changes: Both returned to normal without treatment, and the condition 
would not have been found if the routine weekly ophthalmic examination had not 
been carried out. Both required oxygen for a longer period than usual.) Table 3 
gives the picture in Unit B. 

For the last 15 months treatment of the premature infants in Units A and B 
has involved the administration of minimal doses of oxygen for the shortest possible 
time, while a graduated return to normal air is achieved as soon as possible. Just 
enough oxygen is given to prevent cyanosis. In this connection, we recall the 
observation of Kinsey * that the incidence of retrolental fibroplasia in the United 


7. Crosse, V. M.: Tr. Ophth. Soc. U. Kingdom 71:809, 1951. 
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States rises proportionately with the number of days the child is kept under oxygen 
treatment, a fact recently confirmed by Szewezyk* (1951), in whose cases the 
infants with the disease had spent on an average 10 days longer in an oxygen 
atmosphere than the infants who showed no such changes. 

The presence of cyanosis is a useful indication that the peripheral circulation 
is anoxic to some degree ; even so, it does not necessarily imply any lack of oxygen 
at the circle of Willis, a region of prime importance. The ophthalmic artery, being 
positioned so close to the circle of Willis, will certainly share its priority claim 
long after less essential parts, supplied by other vessels, show some degree of 
cyanosis; and it is likely that the retina will retain a satisfactory oxygen tension 
as long as the brain has enough also. 

The plea is advanced that the retina requires an especially free oxygen supply 
on account of its very active rate of growth at this stage, but Mann® (1928) has 

q shown that the human retina is completely differentiated at the seven-month stage 

and that the changes in the next two months normally involve chiefly a thinning- 

out of the nuclear elements and an increase in the supporting cells. 
Szewezyk * has claimed that the changes in retrolental fibroplasia result from 
tissue anoxia in the retina because of removal from a favorable oxygen atmosphere. 


TasBLe 3.*—Effects on Survival Rates and Incidence of Retrolental Fibroplasia of 
Oxygen Administration to Premature Infants in Unit B 


Babies (2-3 Lb. at Birth) 


r Retrolental 
Survivors Fibroplasia 
(4 Wk.) 
No. eH No. of % of 
Period Admitted No. % Cases Survivors 


1949-1950 (much oxygen used)...............+ 27 13 48.2 3 23.1 
1951 (oxygen 6 54.6 0 0 


*Data compiled by one of us (V. M. C.). 


In support of this contention he reported that the early changes of the disease 
could be checked and reversed by restoration of the babies to their previous high 
oxygen concentration for a further period and by their subsequent slow return to 
atmospheric oxygen. We have had no experience of this. 

: If the condition were due to the administration of insufficient oxygen, it would 
be impossible to explain the almost total absence of the disease prior to 1940, when 
little oxygen was used. Again, in one center in England (City Y), where more and 
more oxygen is being given, the incidence of retrolental fibroplasia is still rising 
and has now reached phenomenal proportions, whereas in Birmingham the incidence 
has fallen abruptly with the adoption of a policy of restricted use of oxygen. 

In our opinion, it is much more probable that the changes in the retina in this 
disease derive from a preliminary adjustment of the retina to a high oxygen tension, 
whereby the retina loses its ability to accommodate itself to a relative anoxia on 
removal to atmospheric oxygen, having acquired an inertia of response. 

Prior to the modern technique of oxygen administration, the premature infant 
fought out its struggle for oxygenation, and of this oxygen the retina and brain 


8. Szewczyk, T. S.: Am. J. Ophth. 25:1649, 1951. 
9. Mann, I.: Development of the Human Eye, New York, The Macmillan Company, 1928, 
pp. 100-105. 
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claimed a priority share. Indeed, it is established that an increased carbon dioxide 
concentration in the blood is a specific stimulus to an increased circulatory flow 
to the brain and medulla, in particular, and to increased ventilation of the lungs. 
Thus, a variation in oxygenation is a beneficial influence in this respect. 

It is certainly true in England that conditions favorable to the development 
of retrolental fibroplasia have arisen only with the free use of oxygen tents and 
incubators, and we contend that it is the period of oxygenation which predisposes 
to the development of the disease. It is also true that the disease has not been 
observed in infants while they are still under oxygenation, but appears only some 
days or weeks after the child’s return to normal atmospheric conditions. 

Again we would draw attention to the interesting and important work of 
Campbell ?° (1951), who showed experimentally in the animal retina that lowering 
of the oxygen tension favored the proliferation of buds from the venous capillaries, 
which then invaded the neighboring tissues. In. normal conditions of good tissue- 
oxygen tension, arterial capillaries retained a clear space around themselves, and 
such venous budding was not seen. These anesthetized animals had lost the 
ability to respond with a differential circulatory preference to the brain and retina. 

Furthermore, in our experience the only effective treatment in preventing the 
progress of the disease has proved to be the administration of corticotropin 
(ACTH), whose action in the disease seems to be to check the process of neovas- 
cularization. The drug also exhibits a strong venous constrictor action, which may 
cause a rise of oxygen tension in the retina. Corticotropin seems to be the treat- 
ment of choice in the few cases in which prolonged oxygen administration may 
prove necessary to sustain life, and in which retrolental fibroplasia may follow in 
consequence. In our hands, the exhibition of massive doses of vitamin E and the 
subconjunctival implantation of placental tissue both have been without any visible 
result on the disease. 

In our view, supported by the history of the disease in England since 1946, 
by our own experience, and by comparison with the experiences in other centers 
in the country, it is right to draw attention to the dangers of the use of too much 
oxygen and to its administration for too long a period. It may well be that other 
factors, at present unknown, contribute to the establishment of retrolental fibro- 
plasia, but we have in our own experience shown that a revision of the policy of 
oxygen administration to premature infants of low birth weight can very largely 
exclude, by prevention, the disease. As previously suggested by one of us 
(P. J. E.™*), it seems that, as in domestic and national policies, a prolonged subsidy 
paralyzes the ability to struggle which would otherwise have had the opportunity 
to develop, and that the disease has, in fact, been artificially induced by a well- 
intentioned, but misguided, change in the management of such cases. That a return 
to a less indulgent care of the premature infant prevents the disease should be 
appreciated as soon as possible, and cannot be too quickly undertaken. It is perhaps 
not too much to hope that in a very few years we shall reach the end of this 
unhappy interlude in the treatment of the premature infant. 


10. Campbell, F. W.: Tr. Ophth. Soc. U. Kingdom 71:287, 1951. 
11. Evans, P. Jameson: Tr. Ophth. Soc. U. Kingdom 71:613, 1951. 
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Registry of Interesting Cases 


It is the purpose of this section to record cases on the basis of interest only. No complete 
review of the literature is attempted and no claim for priority is implied except when specifically 
stated. Publication of case reports is subject to the concurrence of the Editorial Board on the 
interesting aspects of the case. It is requested that the reports submitted be as brief as is con- 
sistent with inclusion of the pertinent facts, bear a title that is as specific as possible, be prefaced 
by a paragraph that states why the author feels the case is of interest and be accompanied with 
photographs whenever possible. 


UVEAL AND VESTIBULOAUDITORY DISEASE WITH SARCOID 


ig’ THIS report is presented a case of proved Boeck’s sarcoid in which the uveal 
tract and the vestibuloauditory system were involved simultaneously. Although 
objective evidence of encephalitis was lacking, the presenting signs suggested 
Harada’s disease. This case, with deafness, tinnitus, vertigo, and bilateral uveitis, 
emphasizes the possibility of Boeck’s sarcoid as the cause of such a clinical picture. 


F. B., a Negro woman aged 21, was in good health until March, 1951, when she noted joint 
pains, exertional dyspnea, and transient edema of the ankles. General malaise without chills or 
fever was present. Two months later blurring of vision with pain and redness of the conjunctiva 
appeared. In July there developed frontal headaches, tinnitus, vertigo, and bilaterally decreased 
hearing. In August she was admitted to the ophthalmologic service of the Hospital of the 
University of Pennsylvania. 

General physical examination revealed a well-developed and somewhat obese woman, with 
persistent moist rales at the bases of both lungs, but no other significant abnormalities. Ophthal- 
mologic examination showed visual acuity of 6/9 in the right eye and 6/7.5 in the left eye, with 
correction. External examination revealed nothing abnormal except for moderate ciliary flush 
in both eyes and an irregular pupil on the left. Slit-lamp examination revealed in both eyes 
many discrete, white, mutton-fat keratic precipitates on the posterior surface of the cornea, with 
a moderate aqueous flare and many floaters in the anterior chamber. The left eye showed a 
posterior synechia and several iris nodules at the pupillary margin. Ophthalmoscopic examination 
showed many vitreous floaters in both eyes. The veins of the fundus were engorged, the retina 
appearing edematous, and many fluffy white areas were scattered throughout the posterior pole 
and the periphery. 

The urine was normal. The peripheral blood count was normal; serologic reactions, sugar, 
urea nitrogen, and total protein levels, and albumin-globulin ratio of the blood were normal. 
Spinal fluid studies revealed a normal pressure, cell count, protein and sugar levels, and colloidal 
gold curve. Skin tests gave negative reactions to tuberculin and brucellergen. Routine agglutina- 
tion tests for typhoid, paratyphoid, and brucellosis gave negative results. 

Roentgenograms of the skull, sinuses, teeth, and wrists showed a normal condition. Roent- 
genograms of the chest showed prominent hilar markings, interpreted as lymph-node enlargement. 

Biopsy of a small supraclavicular lymph node showed a noncaseating tubercle-like formation 
with an ill-defined zone of epithelioid cells and occasional giant cells. The pathologic diagnosis 
was typical Boeck’s sarcoid. 

An otolaryngologic consultant reported that the ear, nose, and throat systems were normal. 
Several audiograms made during the patient’s stay in the hospital revealed a hearing loss of 40 db. 
for the low tones on the right, the curve rising gradually until only a 15-db loss was present for 
the highest frequency. On the left, the curve was similar, but slightly less severe losses were 
found. Rotatory and caloric tests revealed hypofunction of the vestibular labyrinths, with prac- 
tically no response from the vertical canal on either side. These findings were interpreted as 


indicative of bilateral toxic or degenerative labyrinthitis of unknown origin. Otologic treatment 
was not advised. 
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Eye drops of atropine and cortisone were prescribed. A four-month course of urethan therapy 
was given, with no change in visual acuity, although there was subjective improvement. Retinal 
edema, venous engorgement, and exudates gradually disappeared, with some clearing of the 
vitreous. For many months there was evidence of activity in the anterior segment of the eye, 
with the aqueous flare and floaters disappearing very slowly. In March, 1952, several nodules 
were still present on the iris, with many mutton-fat keratic precipitates on the posterior surface 
of the cornea. 

Repeated audiograms were obtained and vestibular tests made at intervals after the patient’s 
discharge. Over a period of nine months there was gradual return of normal hearing for the high 
tones. To date, however, there has remained a bilateral 30-db. loss for the low frequencies. In 
November, 1951, there was still marked depression of function of both vestibular end-organs. 
In January, 1952, the right vestibular apparatus had returned almost to normal, while the left 
revealed complete loss of function. Turning tests showed definite compensation, so that turning 
in either direction 10 times in 20 seconds caused a nystagmus of about 13 seconds’ duration. 


These results indicated a toxic or degenerative labyrinthitis from which some 
recovery, and to which some compensation, had taken place. The exact nature of 
the lesion and its location are unknown. Sarcoidosis has been reported to involve 
the meninges and could presumably affect the eighth nerve. However, there has 
been no previous report of finding the disease in the vestibular labyrinth. 


Tuomas R. Hepces, M.D. 


G. Winston Tay tor, M.D. 
3400 Spruce St., Philadelphia 4 
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Annual Reviews 


STRABISMUS 


Review of the Literature 


HERMANN M. BURIAN, M.D. 
IOWA CITY 


ETIOLOGY 


HE MOST important and most stimulating contribution to the literature on 

strabismus to appear in the past year comes from the pen of Keiner.* His book, 
’ though small in size, is large in scope, and it is tempting to discuss it critically in 
all its details. But this could not be done without letting this review swell to mono- 
graphic proportions. I shall, therefore, content myself with summarizing Keiner’s 
work and thought. 


Keiner’s starting point is the statistical analysis of the records of 656 patients 
with convergent strabismus, of whom 573 were under 6 years of age (50 were under 
1 year of age, 123 under 2 years, 344 between 2 and 4 years, and 56 between 4 and 
6 years). He examined these very young children, following a definite plan and 
paying special attention, among other matters, to the age of onset, which he investi- 
gated with great care. 

This study showed that the strabismus had been noted in 35% of the patients 
between birth and the age of 6 months, in 19% between 6 and 12 months, in 24% 
between 1 and 2 years, in 12% between 2 and 3 years, in 6% between 3 and 4 
| 3 years, and in 4% between 4 and 6 years, of age. 


The fact that in the vast majority of patients the onset of the strabismus was at 
a very early age led Keiner to important positive and negative conclusions. It sug- 
gested to him, on the positive side, that all children are born as potential squinters 
and that this universal predisposition is offset in the course of normal development 
approximately in the first 18 months of life. This he calls the process of ortho- 
phorization. This process may be interfered with secondarily by endogenous or 
exogenous factors from the end of the first year onward. Keiner distinguishes, 
therefore, two groups of strabismus patients: those who are primarily affected with 
strabismus at the end of the first year, and those in whom the condition only 
becomes manifest secondarily. 

On the negative side, the early onset of strabismus implied to Keiner that it 
excluded the possibility that refractive errors, absence of sensory fusion, or abnor- 
malities in the convergence function could be primarily responsible for the strabis- 
mus. Neither could he accept the theory of a mechanical (muscular) or of a 

paralytic origin of the strabismus, both of which are still advocated, the former by 


From the Department of Ophthalmology, State University of Iowa College of Medicine. 
1. Keiner, G. B. F.: New Viewpoints on the Origin of Squint: A Clinical and Statistical 
Study on Its Nature, Cause and Therapy, The Hague, Martinus Nijhoff, 1951. 
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Scobee,?, Nordléw,’ and Malbran,* and the latter by Minton,® Talayero Moreno,® 
and many others. Keiner had, therefore, to look for other mechanisms and causative 
factors in the development of strabismus. 

He believes the causative factor to be a disturbance of the normal development 
of the optomotor reflexes. Accepting Zeeman’s reflex theory of the cause of stra- 
bismus and taking an extreme reflexologic view, Keiner believes that the optomotor 
reflexes (a monocular duction reflex, grafted onto the proprioceptive reflex path; 
a binocular reflex path for versions, grafted onto the vestibular pathway, and a 
convergence reflex, also grafted onto the proprioceptive pathway) in the course 
of postnatal development determine the relative position of the eyes. During fetal 
life the position of the eyes in the orbits depends upon stimuli originating chiefly 
in the proprioceptive and enteroceptive fields and in both labyrinths. With birth 
comes light—a powerful conditioning stimulus—which makes its influence felt by 
determining the development of function of the macula and of the cooperation of 
the homonymous halves of the retinas, through the development of the optomotor 
reflexes. These optomotor reflexes supersede after a short transitional period 
(during which the eyes of all infants have only dissociated movements) the older, 
subcortical reflexes, and soon take precedence in the determination of the position 
of the eyes in space (binocular reflexes) or in the orbit (monocular reflexes). This 
directing and coupling process initiated by the optomotor reflexes leads eventually 
to the full motor and sensory cooperation of the eyes ; from the state of dissociation 
in the newborn, the eyes change to a state of association. 

The abnormal position of the eyes in convergent strabismus is the consequence 
of an abnormal development of the optomotor reflexes—a predominance of the 
monocular adduction reflexes over those for conjugate movements and abduction. 
Keiner has found this predominance in testing the optomotor reflexes. In examining 
the following movements in monocular strabismus, he noted that the deviated eye 
tends to remain in adducted position. In the dark room Keiner observed certain 
interesting phenomena when illuminating alternately the temporal and nasal retinal 
halves. When he stimulated the temporal halves (uncrossed pathways), he noted 
in the overwhelming majority of cases a monocular movement of adduction, rarely 
a conjugate movement in the direction of the nonstimulated eye, and in a few cases 
no reaction. When the nasal retinas (crossed pathways) were stimulated, there was 
in many cases no reaction, sometimes a conjugate movement in the direction of the 
stimulated eye, in a few patients a monocular adduction movement, but never an 
abduction movement. 


2. Scobee, R. G.: Esotropia: Incidence, Etiology and Results of Therapy, Am. J. Ophth. 
34:817-833 (June) 1951. 

3. Nordléw, W.: Spontaneous Changes in Refraction and Angle of Squint, Together with 
the State of Retinal Correspondence and Visual Acuity in Concomitant Convergent Strabismus 
During the Years of Growth, Acta ophth. 29:383-421, 1951. 

4. Malbran, J.: Causas de fracaso nel tratamiento del estrabismo, Arch. Soc. oftal. hispano- 
am. 10:1062-1070 (Oct.) 1950; Causes d’échec dans le traitement du strabisme, Arch. opht. 
21:5-11, 1951. 

5. Minton, J.: Recent Advances in the Treatment of Squint in Children, Practitioner 
165:528-533 (Nov.) 1950. 

6. Talayero Moreno, J. M.: Diagnosis of Motor Anomalies, Called Concomitant Strabis- 
mus, Arch. Soc. hispano-am. 11:485-493 (May) 1951; abstracted, Am. J. Ophth. 34:1623-1624 
(Nov.) 1951. 
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These observations, together with the consideration of the normal development 
of the optomotor reflexes, led Keiner to the theoretically important conclusion that 
Hering’s law does not apply to the newborn or to concomitant strabismus. It is 
a consequence of his theory, furthermore, that the disturbances of sensory coopera- 
tion and amblyopia must be thought of as a result of the strabismus rather than as 
its cause. 

Since potentially all neonates are squinters, the question arises why only a 
certain percentage of people present a manifest strabismus. In other words: What 
is the cause of the disturbance in the development of the optomotor reflexes which 
leads to convergent strabismus? Keiner thinks that the cause may be a delay in the 
process of myelination (myelogenesis retardata). In analogy, he discusses a number 
of cases of “myelinic dysgenesis,” or optic pseudoatrophy, of the newborn (papilla 
grisea, Beauvieux ), in all of which strabismus also developed in the period in which 
the appearance of following and fixation movements showed that a certain power 
of sight was present. 

The final question—-What may, in turn, cause the retardation of myelination ?— 
is briefly answered by Keiner to the effect that both the nature of the disturbance 
and the high degree of hereditary occurrence point in the direction of a hormonal 
influence. He believes that a disturbance in the fetal and postnatal endocrine system 
of the infant might conceivably be responsible for the retardation. 

Not only is Keiner’s work of interest in connection with the etiology of stra- 
bismus ; it also has far-reaching consequences with regard to the development and 
physiology of binocular vision and motor cooperation of the eyes. Unfortunately, it 
is not possible to discuss them in this review. 

Keiner is not alone in his attempt to interpret strabismus as a malady of which 
the deviation of the eyes is only a symptom. The thought that strabismus may be an 
expression of the status dysraphicus is emphasized, and Ferrante,’ as well as 
Alajmo,* point to the frequent relationship of facial asymmetries and strabismus, a 
relation which is also discussed by Cassady and Thompson.® Ferrante * considered 
the possibility that trophic stimulations, differing in intensity on the two sides of 
the body and acting during the period of development, could produce permanent 
anatomic alterations in such bilaterally symmetrical structures as the eyes and orbits. 
To test this possibility, he measured the pressure in the central retinal arteries of 
squinters, going on the assumption that the same stimulations of the vegetative 
nervous system which are active during development may also influence the con- 
ditions of circulation in later life. In addition, such investigations may throw some 
light on the relationship of retinal circulation and the functional activity of the retina. 


Ferrante measured the pressure in the central retinal artery of 20 patients with 
esotropia and of 11 patients with exotropia. In patients with esotropia he frequently 
found the systolic pressure to be higher in both eyes than the theoretically expected 
values, and, in general, higher in the fixating eye than in the deviated eye, especially 


7. Ferrante, A.: La pressione arteriosa retinica nello strabismo concomitante, Atti Soc. 
med.-chir., Padova 28:7-19, 1950. 

8. Alajmo, E.: Ricerche cliniche sulla eccitabilita labirintica in soggetti affetti da strabismo 
concomitante, Gior. ital. oftal. 4:285-294 (July-Aug.) 1951. 


9. Cassady, J. V., and Thompson, J. J.: Asymmetry of Face and Extraocular Muscles, 
Am. J. Ophth. 34:771 (May) 1951. 
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if the latter was amblyopic. In patients with exotropia the systolic pressure was 
sometimes higher in the deviated eye. The differential pressure in esotropes was 
higher, and in exotropes lower, in the deviated eye. Ferrante reasoned that these 
differences might be related to greater functional requirements of the fixating eye. 

Ferrante’s findings are not very convincing, either’in themselves or on theo- 
retical grounds, particularly when they are compared with the findings of Rossetti,’ 
who measured the pressure in the central retinal arteries of 43 persons with high 
anisometropia and noted that the systolic, as well as the diastolic, pressure was 
higher in the more ametropic eye in 32 patients and lower in 9 patients, and that 
the pressures were equal in the two eyes in 2 patients. 

The possibility that differences in the pressure in the central retinal artery might 
be due to reflex irritations of nasal origin was investigated by Ferrante and 
Gurian."! In 13 cases of esotropia these authors found no constant nasal abnor- 
mality, but in each of 18 cases of exotropia there was a deviation of the septum 
toward the side of the deviated eye. 

Alajmo * studied the sensitivity of the labyrinths in 31 patients with strabismus 
by means of caloric tests. Only 3 of these patients gave a normal response ; of the 
28 with abnormal reactions, 5 showed an excessive, and 21 a decreased, sensitivity, 
and in 2 patients one labyrinth was deficient, and the other excessive, in its response. 
Alajmo does not believe that the strabismus is secondary to vestibular disturbances ; 
rather, he thinks that the two disorders have the same cause—developmental dis- 
turbances in the nervous system occurring in intrauterine life. 

The likelihood of a central nervous origin of strabismus, or at least of involve- 
ment of the central nervous system, is brought out by Levinsohn, Gibbs, Stillerman, 
and Perlstein.'* These authors investigated the electroencephalogram in a large 
number of children and found anomalies in the tracings from the occipital lobes to 
be much more frequent in children with strabismys than in normal children. They 
also noted such anomalies oftener in children with cerebral palsy (with or without 
seizures) if the children also had ocular anomalies, particularly strabismus. These 
findings indicated to the authors a definite correlation between strabismus and 
abnormalities in the occipital electroencephalogram. 

Scobee,? in studying 524 patients with heterotropia (422 with esotropia and 76 
with exotropia), found that the highest frequency of the onset was “at birth” 
(28%). Between O and 1 year of age the incidence was 20% ; between 1 and 2 
years, 17% ; between 2 and 3 years, 15% ; between 3 and 4 years, 9% ; between 4 
and 5 years, 4%, and between 5 and 10 years, 7%. He considers as erroneous the 
commonly held idea that the onset of strabismus is most frequent at the age of 2% 
to 3 years. His figure of 65% for the period from birth to the age of 2 years agrees 
fairly well with Keiner’s figure of 78%, but differs from that of Kaiser and 
Jaensch,?* who found the onset to be between birth and 6 months of age in 13.2%, 


10. Rossetti, D.: La pressione arteriosa retinica nelle anisometropie, Atti Soc. med.-chir., 
Padova 28:20-31, 1950. 

11. Ferrante, A., and Gurian, G.: Reperti rinoscopici nello strabismo concomitante, Riv. 
clin. med., Margin. otolaryng. 6:248-254, 1950. 

12. Levinsohn, J. D.; Gibbs, E. L.; Stillerman, M. L., and Perlstein, M. A.: Electro- 
encephalogram and Eye Disorders, Pediatrics 7:422-427 (March) 1951. 

13. Kaiser, J., and Jaensch, P. A.: Ist Schielen eine Krankheit im Sinne der Reichsver- 
sicherungsordnung? Klin. Monatsbl. Augenh. 118:647-650, 1951. 
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between 6 and 12 months in 7.5%, and between 1 and 2 years in 19.6% of 730 
patients with concomitant strabismus. In connection with Keiner’s work,’ it is also 
of interest that 13.5% of Scobee’s* patients were premature infants. 

There is also good agreement between Scobee* and Keiner' regarding the 
refractive error of patients with esotropia; both authors found in these patients 
that the hypermetropia was most frequently between 114 to 4 D., and both agree 
that anisometropia is not frequent enough to be considered of importance in the 
causation of strabismus. 

It is generally admitted, however, that heredity is a significant factor. Keiner * 
considers strabismus hereditary if the condition is present in one or both parents or 
in one or both grandparents. In his material strabismus was found to be hereditary 
in at least 50% of the cases with onset up to 1 year of age, and it continued to be a 
significant factor also in cases of later appearance. Among Scobee’s * patients, 41% 
of those with exotropia had other members in the family with the same condition. 

Schlossman and Priestley '* noted that of 158 patients with strabismus 47.5% 
belonged to families with two or more members affected with squint. Studying 58 
family trees and using the a priori method, they found that the data fitted a 3:1 
ratio, indicating a recessive inheritance for both esotropia and exotropia. They also 
noted a low penetrance, as did Dahlberg and Nordlow,’* who considered it probable 
that the condition may result irom different mutant genes, so that different families 
will exhibit different types of inheritance. This may possibly explain the difference 
between Schlossman and Priestley’s findings ** and those of older authors, who 
noted dominant inheritance. Schlossman and Priestley paid particular attention to 
the various factors in the causation of squint and concluded that hypermetropia 
alone, though far more frequent in esotropes than in the general population, was 
not the cause of convergent strabismus ; that hyperactivity of the convergence center, 
defective fusion faculty, obvious anatomic malformations, and anisometropia were 
not of major importance in familial squint, and that amblyopia and anomalous 
correspondence were not inherited. 

The possibility that a tendency toward suppression may depend on an inherited 
defective binocular vision, and that this defective anlage is the determining factor 
in the genesis of squint is, however, admitted by Rgnne,’* who noted an increased 
tendency to monolateral or alternating suppression of one of the macular impres- 
sions in some persons who represent a transition between normal subjects and 
squinters. Rgnne observed such persons most frequently among nonsquinters in 
families with a high incidence of manifest strabismus. 

Piper ** observed four children with wryneck and vertical strabismus in whom 
the torticollis was apparently not of ocular origin, since the sternocleidomastoid 
muscle was transformed into a band of connective tissue. Piper thinks that a per- 


14. Schlossman, A., and Priestley, B. S.: Role of Heredity in Etiology and Treatment of 
Strabismus, A. M. A. Arch. Ophth. 47:1-20 (Jan.) 1952. 


15. Dahlberg, G., and Nordléw, W.: Genetics of Convergent Squint, Acta gen. stat. med. 
2:1-14, 1951. 


16. R@nne, G.: Some Observations on Normal and Abnormal Binocular Vision, London, 
Acta XVI Conc. Ophth. 1950, Vol. 2, pp. 793-801, 1951. 


17. Piper, H. F.: Héhenschielen bei anatomisch fixiertem Schiefhals, Ophthalmologica 
121:372 (June) 1951. 
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manent innervation of the muscles causing cyclotorsion, produced by the head tilt, 
could have produced hypertrophy of these muscles with corresponding vertical 
deviation. From the brief note available to me, it is not clear why Piper believes 
the changes in the sternocleidomastoid muscle to be primary rather than secondary. 


The psychological status of 17 children with convergent strabismus has been 
studied by van Alphen,’* using the “diagnostic test of Szondi.” The author is aware 
that his results must be considered preliminary and that it is difficult to state 
whether the changes found are primary, and contributory to the strabismus, or 
secondary to it and to the inferiority complex which it produces. 

Van Alphen’s results can be summarized to the effect that squinting children 
have a greater mother fixation than nonsquinting children of the same age, that they 
have a feeling of not being accepted by their mother, and that they have a paranoiac 
disposition and an inferiority complex, are mistrustful, and readily accuse others 
in their surroundings. There appears to be an intimate connection between the 
paranoiac-paroxystic personality structure and strabismus in general, but not spe- 
cifically with the form of the strabismus, age of onset, visual acuity, angle of squint, 
or state of retinal correspondence. 

Several authors have emphasized in the past, and attributed considerable impor- 
tance in their etiological considerations to the qualitative impression, that the eyes 
tend to diverge in general anesthesia. A somewhat more quantitative form is given 
to this observation in a brief, but interesting, note by Meyers.’® This author meas- 
ured in 36 patients under general anesthesia the position of the eyes linearly by 
means of a mirror with millimeter calibrations scratched through the silver. She 
found that there was no change in the position of the eyes with further deepening 
of anesthesia, once the induction phase was past. Except in some cases of esotropia, 
convergence of the eyes was never seen. All patients with orthophoria or exophoria 
prior to operation had significantly divergent eyes under anesthesia. In contrast, an 
esophoria, however slight, was as a rule associated with near parallelism of the eyes 
under anesthesia ; 65% of the patients with esophoria showed no measurable devia- 
tion; the rest showed a divergence of 14 degrees or more. it would seem highly 
desirable that these studies be continued and extended. 


SENSORY PHENOMENA 


In patients with amblyopia ex anopsia Bietti *° has noted a reduction in size of 
the central and paracentral scotomas and in the size of the enlarged blind spot after 
subconjunctival injection of oxygen. This indicated to him that the process of sup- 
pression in squint is not purely cortical, but involves also the retina. Keiner,! on 
the contrary, associates himself with those who believe that suppression in ambly- 
opia is a central-nervous phenomenon because of the normal electroretinographic 
findings in eyes with amblyopia ex anopsia. 

18. van Alphen, G.: Analyse pulsionelle des enfants strabiques, Ann. ocul. 184:1060-1061 
(Nov.) 1951. 


19. Meyers, M. P.: Position of Eyes Under General Anesthesia, Am. J. Ophth, $4:1749- 
1751 (Dec.) 1951. 


20. Bietti, G. B.: L’action de l’oxygéne sur les fonctions rétiniennes: Son emploi en clinique, 
Bull. et mém. Soc. frang. opht. 63:195-210, 1950. 
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A retinal deficiency in amblyopia ex anopsia might also be inferred from work 
done by Pugh.*! Starting from the observation that in many patients with hetero- 
phoria or heterotropia there is a reduced sensation of brightness in one eye, even if 
the vision of that eye is full and equal to that of the other eye, Pugh has investigated 
the adaptability to binocular light balance in normal persons and in patients with 
ocular deviations with or without amblyopia, using for this purpose stereoscopic 
slides. Persons with normal eyes saw the disparate elements of the slides correctly 
centered even if the illumination on one side was reduced. Only if the difference in 
the amount of light transmitted was reduced on one side until the difference reached 
99% of the full light did the center of the slide appear shifted toward the side of the 
eye receiving the greater amount of illumination. In many of the patients with 
heterophoria having equal vision in the eyes, this adaptability was reduced, and it 
was always greatly reduced in patients with amblyopia. These patients saw the 
center of the slides, shifted toward the side of the dominant eye, and the light trans- 
mitted to that eye had to be reduced in some cases to 1/100, or even less, before 
the stereogram was balanced correctly. 

The visual field in strabismus was investigated by Arkin,?* who is of the opinion 
that there is a basic difference between areas of inhibition and areas of scotoma. 
Unfortunately, this reviewer was unable to obtain the original paper, and it cannot, 
therefore, be reported in detail. 

Diplopia has received attention in a paper by Posner and Schlossman.** These 
authors confirm the view expressed in the literature that spontaneous diplopia 
occurs, for instance, after operation, when the image of the fixation point in the 
deviated eye falls on an area of the retina which has not previously been exposed 
to conditions necessitating suppression. With this as a starting point, the authors 
discuss the phenomenon of suppression, emphasizing that it represents an exag- 
geration of the normal phenomenon of retinal rivalry. Posner and Schlossman also 
point out that suppression is most pronounced in central retinal areas and that it 
plays at best a minor role in the retinal periphery. In considering central and 
peripheral vision from an evolutionary standpoint, they believe peripheral vision to 
be the more primitive function. Peripheral fusion is more stable, and often remains 
intact after suppression of the central area has developed to a relatively high degree. 
Thus, the area of peripheral fusion may be used by the patient to restore binocular 
single vision either with or without the aid of orthoptics or surgery. Keiner* holds 
very similar views and is particularly emphatic about the need of first arousing and 
establishing peripheral fusion in the training of squinters. 

Anomalous correspondence is briefly discussed by Walls ** in a very detailed, 
and in many respects fascinating, paper dealing with the problem of visual direc- 
tions. Walls expresses the opinion that such phenomena as Panum’s areas and 
fixation disparity without diplopia could not exist if it were not for some actual 
21. Pugh, M.: Brightness Perception and Binocular Adaptation, Brit. J. Ophth. 35:134-142 
(March) 1951. 


22. Arkin, W.: The Visual Field in Squint, Klin. oczna 19:317-332, 1949; abstracted, Am. J. 
Ophth. 34:1474 (Oct.) 1951. 

23. Posner, A., and Schlossman, A.: Relation of Diplopia to Binocular Vision in Con- 
comitant Strabismus, A. M. A. Arch. Ophth. 45:615-622 (June) 1951. 


24. Walls, G. L.: Problem of Visual Directions, Am. J. Optom. & Arch. Am. Acad. Optom. 
28:55-82 (Feb.) ; 115-146 (March) ; 178-212 (April) 1951. 
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“slippage” taking place in layer 1Vn with respect to layer 1Vt in Area 19. This he 
also considers to be the basis of anomalous correspondence, and, with regard to 
monocular diplopia, he states : 


When this diplopia exists it can only mean that a slipped IVn-IVt relationship in Area 19 is 
persisting while an unslipped one is being established or re-established. 


Similar views with regard to binocular vision and stereopsis are held by 
Burian *° and are elaborated for anomalous correspondence and monocular diplopia 
by Burian and Capobianco.** These authors also point out that monocular diplopia 
is due to the fact that in cases of unstable anomalous correspondence the stimulated 
retinal elements have two spatial values which are simultaneously brought to con- 
sciousness, and that it is wrong to think that these two images come from two 
different retinal areas, one macular and the other extramacular. 

The inability of some patients with anomalous correspondence to state whether 
the second image is to the right or to the left of the first when an area around the 
subjective angle is being stimulated was designated by Rgnne’*® as projectional 
agnosia. 

According to Mann,?? anomalous correspondence was present in all isometropes 
who had squinted for more than six years, but not in isometropes whose squint was 
intermittent or accommodative. Also, anomalous correspondence is commoner in 
squinters with large deviations because the strabismus is then usually constant. 
Miss Mann has found evidence of the following processes which may occur in 
squinters who are learning to see: First, a modification of the normal binocular 
fixation mechanism, which is caused by a refractive error that can be wholly or 
partly overcome by accommodation. Accommodation permits clearer vision, but tends 
to establish faulty posture and apparent loss of acuity through inability of the squint- 
ing eye to fixate. Second, a learning how to localize macular images independently 
and in appropriate directions. This develops if the squint is constant, especially if 
the refractive errors in the two eyes are equal. Third, a process which occurs in 
anisometropia, causing outright suppression of one image. This may only inciden- 
tally be related to the squint through the fact that similar, but unequally distorted, 
images are received on the foveas because the squint-producing refractive errors 
differ in the two eyes. 

DIAGNOSIS 


The utilization of the corneal reflexes in diagnosis of the status of the neuro- 
muscular apparatus of the eyes is again advocated by Krimsky,** who also describes 
a combination square prism and lollipop holder.*® Krimsky ** discusses in detail 
a system of examination, requiring essentially a flashlight and prisms, by means 
of which not only the latent and manifest deviations in the primary and in other 
diagnostic positions and the near point of convergence, but also such subjective 


25. Burian, H. M.: Stereopsis, Docum. ophth. 5-6: 169-183, 1951. 

26. Burian, H. M., and Capobianco, N. M.: Monocular Diplopia (Binocular Triplopia) in 
Concomitant Strabismus, A. M. A. Arch. Ophth. 47:23-30 (Jan.) 1952. 

27. Mann, D.: How the Squinter Learns to See, Tr. Ophth. Soc. Australia 9:15-22 (1949) ; 
Excerpta Med. XII 5:307 (June) 1951. 

28. Krimsky, E.: Method for Objective Investigation of Strabismus, J. A. M. A. 145:539- 
544 (Feb. 24) 1951. 

29. Krimsky, E.: A Combination Square Prism and Lollipop Holder, A. M. A. Arch. Ophth. 
46: 337-338 (Sept.) 1951. 
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conditions as amplitudes of fusional movements, visual suppression, and retinal 
correspondence can be established by objective means. 


A simple, cheap deviometer, mounted on a music stand for the prism-and-cover 
test is described by Brumback.*° 


For the subjective testing of diplopia, Kadesky ** uses a linear lighted target, 
consisting of a pocket flashlight fitted with a lucite® rod 6 in. (15 cm.) long and 4 
in. (6.4 mm.) in diameter, encased in a metal tube which exposes one face of the 
rod. McBride ** advocates the use of the Lancaster red-green test in the plotting 
of diplopia fields ; Coppez,** the use of the Hess screen. 


An excellent and very complete review of the literature concerned with the 
various methods for measuring diplopia fields is given by Sloane.** He also 
describes his own portable device for the determination of diplopia fields, which 
consists of a transparent piece of plastic measuring 30 by 45 cm., mounted on a 
handle, and provided with a Maddox cross calculated in degrees for use at 0.5 meter. 
In the center of the cross is a light bulb from a May ophthalmoscope with con- 
densing lens. 


TREATMENT 


The widespread interest in strabismus and its treatment is evidenced by the 
numerous articles *° describing the modern principle of therapy, mainly intended 


30. Brumback, J. E., Jr.: Fixation Light Holder Modifications for Screen and Cover Test 
in Cardinal Positions for Near, Am. J. Ophth. 34:897 (June) 1951. 

31. Kadesky, D.: A Linear Light Target for Diplopia Field Tests, Am. J. Ophth. 34:756- 
757 (May) 1951. 


32. McBride, J. P.: Red-Green Test in Diagnosis of Eye Muscle Anomalies, Am. J. Ophth. 
34: 1033-1035 (July) 1951. 


33. Coppez, L.: A propos de la séméiologie des diplopies verticales, Ann. ocul. 184:943 
(Oct.) 1951. 

34. Sloane, A. E.: Analysis of Methods for Measuring Diplopia Fields: Introduction of 
Device for Such Measurements, A. M. A. Arch. Ophth. 46:277-310 (Sept.) 1951. 

35. (a) Argafiaraz, R.: Estrabismos funcionales, Semana méd. 58:475-490 (April 5) 1951. 
(>) Cramer, F. E. K.: Tratamiento medico del estrabismo functional, Dia méd. 23:1105-1111 
(May 17) 1951. (c) Dennis, R. H.: Early Recognition of Strabismus: A Plea for Prevention 
of Partial Blindness in One Eye, J. Maine M. A. 42:50-53 (Feb.) 1951. (d) Dias, S.: O que 
el pediatra precisa saber sobre estrabismo, Pediat. prat. 21:343-348 (Nov.-Oct.) 1950. (e) Fink, 
W. H.: Squints in Children, Gen. Practitioner 4:53-62 (Sept.) 1951. (f) Foster, C. B.: 
Treatment of Turned Eyes in Children, South. Med. & Surg. 112:396-397 (Dec.) 1950. (9) 
Hentschel, F.: Das Schielen und seine Behandlung, Klin. Monatsbl. Augenh. 118:23-33, 1951. 
(h) Holden, H. T.: Problem of the Squinting Child, South. Med. & Surg. 112:396-397 (Dec.) 
1950. (i) Kogut, L. V.: Problem of the Cross-Eyed Child, Ohio M. J. 46:1061-1062 
(Nov.) 1950. (j) Krimsky, E.: Some Practical Pointers About Cross-Eye, Postgrad. Med. 
9:383-393 (May) 1951. (k) Lemoine, A. N., Jr.: The Cross-Eyed Child, J. Oklahoma M. A. 
44:135-137 (April) 1951. (/) Pittar, C. A.: Facts About Squint in Children, New Zealand 
M. J. 50:59-61 (Feb. 5) 1951. (m) Neblett, H. C.: Problem of the Squinting Child, South. 
Med. & Surg. 112:392 (Dec.) 1950. (n) Roveda, J. M.: Semiologia del estrabismo, Dia méd. 
23 :547-553 (April 2) 1951. (0) Salleras, A.: Tratamiento quirtrgico del estrabismo funcional, 
ibid. 23:1193-1199 (May 24) 1951. (p) Sattler, C. H.: Die Schielbehandlung unter Beriick- 
sichtigung der Funktion, Klin. Monatsbl. Augenh. 118:22-23, 1951. (q) Sena, J. A.: Estra- 
bismo. Etiopatogenia, Dia méd. 23: (April 23) 1951. (r) Stine, G. T.: The General Practitioner 
and the Cross-Eyed Child, Ohio M. J. 47:717-719 (Aug.) 1951. (s) Stratton, J. D.: 
Problem of the Squinting Child: Diagnosis, South. Med. & Surg. 112:393-394 (Dec.) 


1950. (t) Wilkie, J. L.: Tratamiento moderno del estrabismo, Arch. oftal. Buenos Aires 
26:84-93 (March) 1951. 
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for general practitioners and pediatricians. The most important point made in vir- 
tually all these articles is the need for early diagnosis and treatment if a functional 
cure is to be achieved. 

A. Nonsurgical Treatment: Orthoptics—Treatment of occlusion continues to 
be considered to be most effective (Hugonnier **), and early beginning of treatment 
is generally advocated (Sevrin and Callier,** de Jaeger and Bernolet **). Clarke *° 
is particularly emphatic about the dependence of the success of occlusion on the 
age of the patient at the start of treatment. According to his findings, the chances 
for the achievement of normal vision decrease very rapidly after the patient is 4 
years of age, but he also emphasizes the need of following the patient closely until 
the age of 10 years. 

There is, however, a dissenting voice regarding the value of occlusion. Krim- 
sky *) calls it a “visual enslavement”; he states that ophthalmologists are not 
generally agreed as to its therapeutic value, and that there are no reliable statistics, 
except for an occasional report, to show that the eyes have benefited by it. He goes 
on to say that “the use of occlusion has even been extended by the misinformed to 
that type of cross-eye in which vision is normal in each eye.” His main objection 
seems to be that occlusion does not reduce the angle of squint, that it may endanger 
the amblyopic child on the street, and that it segregates the child from his playmates. 

Anderson Ringland,* on the contrary, believes that preoperative and postopera- 
tive occlusion is the most important and most neglected form of treatment in all 
types of squint, regardless of the status of the retinal correspondence. An analysis 
of 309 patients with convergent strabismus showed that 20% retained amblyopia 
and that the retinal correspondence remained abnormal in one-half the patients who 
had anomalous correspondence. Ringland attributes the unsatisfactory results 
largely to “anisopia” (difference in visual acuity in the two eyes). No patient was 
cured in whom the acuity of the two eyes differed by two test-type lines or more. 


Subjective improvement (disappearance of headaches) with use of vertical 
prisms in the case of a 46-year-old woman with paralysis of the right superior 
oblique muscle was seen by Dumont.* The patient had full binocular vision with 
the habitual head tilt to the left shoulder; with, head erect she had alternating 
suppression. 

The orthoptic literature has been greatly enriched in 1951 by a book by Julia E. 
Lancaster.** This significant and highly original monograph treats orthoptics as an 


36. Hugonnier, R.: Traitement de l’amblyopie strabique en pratique courante, Ann. ocul. 
184: 1030-1037 (Nov.) 1951. 

37. Sevrin, G., and Callier, J.: Contribution a l'étude du traitement des strabiques et 
amblyopes, Arch. opht. 11:71, 1951. 

38. de Jaeger, A., and Bernolet, J.: Traitement actuel du strabisme concomitant, Arch. opht. 
11:73, 1951. 

39. Clarke, C. C.: Age Factor in the Treatment of Amblyopia ex Anopsia, Connecticut 
M. J. 14:1071-1074 (Dec.) 1950. 

40. Ringland, J. Anderson: A Cross-Section of Cross-Eyes, Tr. Ophth. Soc. Australia 
9:172-191, 1949; Excerpta Med. XII 5:306 (June) 1951. 

41. Dumont, P.: Torticollis oculaire, Bull. Soc. Chir. Hop. Civil Charleroi 1:57-64 (Jan.) 
1950; Excerpta Med. XII 5:213 (April) 1951. 

42. Lancaster, Julia E.: A Manual of Orthoptics, Springfield, Ill, Charles C Thomas, 
Publisher, 1951. 
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educational problem and, accordingly, deals extensively with the learning and teach- 
ing processes as applied to orthoptics. The orthoptic problems are discussed in the 
first part of the book; the orthoptic techniques devised to deal with these problems 
make up the second part. 

The great value of the book lies in the fact that it is truly devoted to orthoptics. 
It does not attempt to summarize the anatomy and physiology of vision or to serve 
as a textbook of the neuromuscular anomalies of the eyes. Paralytic strabismus (not 
an orthoptic problem) is not even mentioned. The emphasis is on the phenomena 
observed and treated by the orthoptist. The book will be found very useful by those 
who wish to acquaint themselves with the essence of orthoptics; and it will be 
indispensable to anyone undertaking orthoptic treatment, because it is eminently 
practical and explicit in its instructions regarding the procedures in the handling 
of orthoptic patients. 

A general discussion of the subject of orthoptics is also given by Lyle.** Lyle 
does not regard orthoptics essentially as a method of curing a squint, but considers 
it, rather, as a means of stimulating and reeducating binocular vision. In his opinion, 
an orthoptics department is concerned with certain diagnostic procedures (determi- 
nation of vision, diagnosis of the state of the binocular function), with direction and 
supervision of occlusion, with preoperative and postoperative orthoptic exercises 
in cases of squint in which restoration of binocular single vision is envisaged, with 
the cure of certain patients with accommodative esotropia or with decompensated 
heterophoria, and, finally, with the cure of most patients with convergence insuf- 
ficiency. 

In thus delimiting the field of orthoptics, Lyle renders a distinct service; he 
counteracts the idea that orthoptic treatment in itself can effect cure in a large 
percentage of cases of strabismus of all types. His views are largely shared by 

surian,** who emphasizes that orthoptics can only redirect and reorient the proper 

use of the two eyes, and that it only incidentally corrects the relative position of the 
eyes through normalization of the innervational conditions. Burian believes that 
orthoptic treatment can do away with certain visual faults, such as improper 
fixation, suppression, and anomalous correspondence; that it can develop proper 
binocular habits and assist in the development of certain visuomotor functions, and 
that it can give comfortable vision to patients who have binocular vision only at 
the expense of ocular comfort. Orthoptic treatment should not, however, be used 
routinely for every type of strabismus without thorough consideration of the medi- 
cal, social, and educational indications and contraindications. 

A review of orthoptics in the treatment of convergent strabismus is also given 
by Gardner.*® He, too, points out that orthoptics should not be thought of as a 
means of straightening crossed eyes, but, rather, should be considered as a means 
of diagnosis and prognosis in each individual case and of determining the thera- 
peutic course to be followed. 


43. Lyle, T. K.: Present Position of Orthoptics in Treatment of Manifest and Latent 
Strabismus, London, Acta XVI Conc. Ophth. 1950, vol. 2, p. 802-811, 1951. 


44. Burian, H. M.: Scope and Limitations of Orthoptics in Nonsurgical Treatment of 
Ocular Deviations, A. M. A. Arch. Ophth. 45:377-381 (April) 1951. 


45. Gardner, H. O.: Orthoptics, J. Iowa M. Soc. 41:491-495 (Dec.) 1951. 
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A simple apparatus for orthoptic measurement and treatment is described by 
Hartleib.*° It is essentially a movable Wheatstone mirror-stereoscope mounted in 
a wooden box. According to Hartleib, this type of stereoscope has greater flexibility 
than the prism stereoscope. The simplicity of the arrangement and the fact that it 
permits the use of large targets would appear to be valuable assets of this device. 

Inhalation of oxygen as an adjuvant to orthoptic exercises is suggested by 
Bietti,?® who has noted occasionally that fusion and stereopsis which had previously 
been absent appeared under the influence of oxygen. Because of the effect of oxygen 
on the scotomata in amblyopia, mentioned previously in this review, oxygen therapy 
might also be added to the occlusion treatment. 

Results of orthoptic treatment are reported by Castanera Puyeo.*’ Of 160 
patients between 3 and 10 years of age whose treatment lasted from five days to 
four months, Castanera found that 52 were cured with orthoptic treatment, 85 
recovered normal perception, and 23 were classed as failures. 


B. Surgical Treatment—lIn a paper on the surgical principles in concomitant 
convergent strabismus, Gibson ** discusses the age at which operation should be 
performed, the muscles and procedures to be selected, and the amount of correction 
which should be achieved. 

Early, but conservative, operation is indicated in patients whose deviation has 
been present since birth. Sometimes the operation may be done when the patient ; 
is 1 year of age, usually at 18 months, and occasionally later. If the onset of the 7 
condition was between the ages of 1 and 3 years, surgical correction should not be 
delayed in patients whose squint is not improving. If the onset is at about 3 years ‘ 


of age, the urgency of operation is diminished, so that a year may safely be spent i 
in nonsurgical treatment. ' 

Gibson usually selects two muscles to be operated on, paying great attention to 3 
the rotations as the most reliable guide for the choice of surgical procedure. The ; 
question whether the two muscles to be operated on should be in the same or in : 
different eyes is answered by the behavior of fixation and of the rotations. In cases : 
of symmetrical squint, homonymous muscles are selected for operation; in cases of : 
uniocular strabismus the internal and external rectus muscles of the deviating eye 
are usually chosen. 

In the patients of the early group a more conservative procedure not only is ; 
sufficient, but is the method of choice. Gibson advocates for these patients a : 
marginal myotomy, the little used operation introduced by Chavasse. In the later i 
cases the decision depends on the findings in testing the rotations. If bilateral excess " 


of adduction is encountered, bilateral recession of the medial rectus muscle is done; 
if the main defect is bilateral deficiency of abduction, both lateral rectus muscles 
may be resected. In cases of unilateral preponderance of abnormal rotations, a 
recession of the medial rectus is most advantageously combined with a resection of 
the lateral rectus of the same eye. 


46. Hartleib, R.: Vereinfachter Ubungs- und Messapparat fiir Schielende, Klin. Monatsbl. 
Augenh. 118:15-21, 1951. 

47. Castanera Puyeo, A.: Practical Results of Orthoptic Treatment of Sensory Disturb- 
ances in Strabismus, Arch. Soc. oftal. hispano-am. 11:502-512 (May) 1951; abstracted, Am. J. 
Ophth. 34:1623 (Nov.) 1951. 

48. Gibson, G. G.: Surgical Principles of Concomitant Convergent Strabismus, Am. J. 
Ophth. 34:1431-1437 (Oct.) 1951. 
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The amount of correction has to be gauged in relation to the size of the angle 
of squint. Gibson emphasizes that caution is needed in patients with high amblyopia. 
If the eye has normal motility, a conservative procedure should be done, whereas if 
the rotations are very abnormal, more extensive surgical intervention is indicated. 

Gibson found that binocular vision develops in 30% of the early cases and in 
only 10% of the late cases. 

Scobee * has a different approach to the problem of surgery. He does not stress 
the importance of the rotations, but relies more on the behavior of the near point 
of convergence and on the findings in anesthesia with the “forced duction test.” 

He never recesses both medial rectus muscles if the near point of convergence 
is 50 mm. or more from the bridge of the nose, a diagnosis of secondary con- 
vergence paralysis then being made. Occasionally a lateral rectus muscle is also 
resected in patients with this degree of squint, and combined operations are almost 
invariably done if one eye is amblyopic and the patient is over 12 years of age. 
Recession of the medial rectus muscle is always done to the region of the equator, 
i. e., about 6 mm. behind the original insertion. Resection is always confined to the 
tendon of the lateral rectus, the amount averaging usually from 6 to 7 mm. 

Scobee relies largely on the amount of the angle of squint in determining the 
type of operation to be done. Generally speaking, if the esotropia is less than 25 
degrees, only one medial rectus is recessed unless the findings on the operating 
table indicate that the medial rectus muscle of the other eye should also be operated 
on. If the esotropia is greater than 25 degrees, it is usually necessary to recess both 
medial rectus muscles, except when there is a secondary convergence paralysis or 
suppression amblyopia, both of which are definite contraindications to bilateral 
recession. 

The figures and graphs presented by Scobee would lead to the conclusion that 
the effectiveness of the operations depends not so much on the extensiveness of the 
surgical intervention performed as on the size of the preoperative angle of squint. It 
is, of course, well known that recessions are more effective the larger the angle of 
squint is, but it is rather startling to hear that if two patients with esotropia are sub- 
jected to the same operation, one having 15 degrees and the other 30 degrees of 
deviation, the first will have about 15 degrees of correction, whereas the second will 
have about 30 degrees of correction. 

Recession of the medial rectus muscle with simultaneous resection of the oppos- 
ing lateral rectus muscle is Braley’s ** operation of choice in all types of patients 
with esotropia. In young children smaller amounts of surgical correction are 
required than in older children. Braley recesses the medial rectus muscle 4 to 5 
mm. and resects the lateral rectus muscle 8 to 12 mm. If the eyes are still esotropic 
while the patient is under anesthesia, he recesses and resects the maximum amount ; 
if the eyes are more or less straight, he recesses 4 mm. and resects 8 to 10 mm.; if 
they are divergent, he recesses 3 mm. and resects up to 8 mm. 

Braley wishes to set the eyes straight in one operation. Not all surgeons agree 
that this is desirable. If it is achieved by operating on one eye only, abnormal 
rotations usually remain in the eye not operated on, so that an imbalance in the 


49. Braley, A. E.: Management of Convergent Strabismus: Esotropia, J. Iowa M. Soc. 
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versions is created. There are, moreover, certain dangers inherent in the surgical 
straightening of the eyes of young children, who differ in this respect from older 
persons. 

It is well known that the eyes of esotropes tend to straighten in the course of 
development, as witness the many adult amblyopes whose eyes are cosmetically 
straight but who had a squint in childhood. This trend toward spontaneous recov- 
ery is stressed by Keiner,1 and Nordléw * has made a special study of the spon- 
taneous changes in the angle of squint in concomitant convergent strabismus during 
the years of growth. In his carefully documented statistical paper, Nordléw 
reports on 122 patients with estropia (46 boys and 76 girls) followed over a period 
of 10.2 years, with an average of 7.9 rechecks. Of these patients, 96 had constant 
esotropia and 26 had an intermittent squint. The only treatment which the patients 
received was a correction of their ametropia and visual training of the amblyopic 
eye. No surgical or orthoptic treatment was employed. 

In the patients with constant esotropia the static angle of squint (deviation at 
5 meters with correction) decreased by 3 to 24 arc degrees in 41.7% of the cases 
and increased by 5 to 22 arc degrees in 12.5%. There was no definite relation 
between this change and a change in refraction. The dynamic angle of squint (dif- 
ference in the angle of squint measured at 5 meters with and without correction) 
remained unchanged in 71.2%. In the patients with intermittent squint the primary 
static angle decreased in 75% of the cases by 9 to 18 arc degrees, and remained 
unchanged in 25%. There was never an increase. The dynamic angle remained 
unchanged in 78.3%. 

Nordléw draws certain significant conclusions from his figures: If the eyes of 
patients who are about 7 years of age are brought into parallel position surgically, 
and if these patients do not achieve binocular vision, a certain number will gradually 
develop a deviation during the years of growth. Changes up to 10 arc degrees will 
appear in approximately 40% of the cases. Of these, an esotropia will develop in 
10% and an exotropia in 30%. In addition, one must expect an exotropia of 11 
to 20 arc degrees in every 10th case when the patients approach the age of 15 to 
16 years. But if the patients, after surgical intervention, attain binocular vision with 
some amplitudes of fusion, the prognosis is better. 

Nordléw has also found that in constant esotropia correction with glasses and 
sight training alone gave poor results as regards cosmetic recovery (14.6%), func- 
tional recovery (1%), and preservation of normal retinal correspondence (6.7%). 
Nordloéw believes, therefore, that the treatment should be directed at an early stage, 
not too long after the development of the squint, toward the removal of the static 
angle of squint. Thus, he believes, as does Braley,*® that the eyes of young children 
should be straightened surgically. But this leaves us with the dilemma that the 
eyes will not remain straight in about one-half of the cases unless binocular vision 
is attained. The obvious answer is that proper screening of the patients, proper 
surgical procedures, and intensive nonsurgical treatment are all the more needed 
in young children to increase the percentage of cosmetic and functional cures. 

Changes in the angle of squint occur, of course, also after operation. Anderson 
Ringland °° calls such changes a “drift.” In his series of 151 patients operated on 


50. Ringland, J. A., in Post-Operative Progression or “Drift” in Convergent Strabis- 
mus, Acta XVI Conc. Ophth., London, 1950, Vol. 2, pp. 827-834, 1951. 
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for esotropia and observed postoperatively for 2 to 18 years, he noted in 47% a 
“great drift” (at least 5 arc degrees horizontally or 3 arc degrees vertically). Ina 
large number (70%) of patients with high drift the onset of the strabismus was at 
1 year of age or under. “Great drift” was common in patients with amblyopia 
(65%) and with abnormal correspondence (64%) and when vertical deviations 
were combined with horizontal squint. 

It is possible that some of the causes of postoperative changes in the angle of 
squint may be familial. At any rate, Schlossman and Priestley,’* on the basis of their 
study, believe that the examination of the squinting relatives of the patient allows 
one sometimes to foretell what is in store for the patient. They go so far as to 
claim that the information which can be gleaned from the end-result of surgical 
treatment in one member of the family is the safest guide in planning surgical 
measures on other members of the family affected with a similar type of squint. 

Malbran * sees the main reason for failure of surgical treatment of strabismus in 
the late beginning of treatment and in incorrect choice and technique of operation. 
He suggests that the optimum age at which a patient should be operated on is 4 
years. Malbran believes that interference with the convergence function should be 
avoided and warns against the surgical treatment of purely accommodative strabis- 
mus or of the accommodative factor in cases of mixed strabismus. 

The behavior of convergence as a guide in the choice of operation is also stressed 
by Talayero Moreno,*' who in the case of excessive convergence prefers bilateral 
recession of the medial rectus muscle to too great weakening of a single muscle. 
In his experience, the results in cases of strabismus of long standing are less satis- 
factory than in those in strabismus of recent origin. 

The importance of the cosmetic correction of strabismus for the development of 
the character of young squinters was emphasized by Geis,*? while Wolfrum, in dis- 
cussing Geis’s paper, thought that this factor was secondary. 

In an effort to make more predictable the result of the operation on the extra- 
ocular muscles, Nonnenmacher ** attempted in 71 patients to use the method of 
Kunz," reported extensively in a previous review,** but he found that this method, 
too, failed. 

Surgical treatment with recession of the medial rectus in patients with esophoria 
not relieved by other methods of treatment is advocated by Stine,°® who reports on 
the results of 15 operations. The surgical results were very satisfactory, as regards 
both the objective improvement in the position of the eyes and the subjective relief 
of symptoms. Stine found, as did Scobee,? that the amount of correction obtained 
from the same operation in different patients is directly proportional to the amount 
of original deviation. In 10 of the 15 patients Stine also noted significant anatomic 
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anomalies, ranging from thickening of the intermuscular membrane to secondary 
insertions and heavy check ligaments. 

Paralyses of the extraocular muscles are outside the scope of this review, and 
the many interesting contributions to this field of motor neuro-ophthalmology will, 
therefore, not be considered here, except so far as they have a bearing on concomi- 
tant strabismus. 

The combination of disturbances of the vertically acting muscles and horizontal 
strabismus has received a great deal of attention. Scobee? believes that the neglect 
of a vertical component is a frequent factor in the failure to remove horizontal 
deviations, and Sevrin and Callier ** concur in this view. Scobee * found that 43% 
of his patients with esotropia had paresis of one or more vertically acting muscles. 
As might be expected, the frequency of this occurrence was much greater in patients 
with nonaccommodative strabismus. Moreover, while 46.5% of the patients without 
a vertical component attained fusion, only approximately one-half this percentage of 
patients obtained fusion if a vertical component was also present. Malbran ** found 
involvement of a vertically acting muscle in 50 to 60% of the cases of concomitant 
strabismus ; Brown ** noted that it occurred in about 40% of all patients with con- 
vergent deviation, and Villaseca*° reported that of 42 children with strabismus, 
14 had a vertical component. 

The opinions are divided regarding the surgical management of horizontal devi- 
ations combined with vertical deviations. In such patients Scobee ? never operates 
at the same time for both vertical and horizontal deviations. If the amount of hyper- 
tropia in the primary position is more than one-half the amount of the esotropia, 
correction of vertical deviations is performed first. Talayero Moreno *' also believes 
that the vertical anomalies should first be corrected surgically, unless the horizontal 
deviation is very large, in which case the two anomalies may be corrected at the same 
time. Brown °® suggests that the larger of the two deviations should be corrected 
first. Fink *! gives rather detailed rules to be followed when vertical and horizontal 
deviations are combined. In cases of small degrees of horizontal deviation and a 
moderate amount of vertical deviation, he advocates that the vertical deviation be 
first corrected with prisms. He has found that the neutralization of the vertical 
error frequently allows the normal reflexes to deal with the horizontal error, so that 
prismatic correction of the vertical component may be effective in providing com- 
plete relief; conversely, an attempt to correct a horizontal error in the presence of 
an untreated vertical deviation will almost certainly result in failure. In general, a 
vertical deviation of more than 15A is best corrected by a primary operation, or at 
least together with whatever surgical correction the horizontal component may 
require. If the vertical component is greater in amount than the horizontal deviation, 
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it should be corrected first ; if the horizontal deviation is large, so that the vertical 
imbalance cannot be studied properly, or if the vertical deviation is slight, surgical 
correction of the horizontal deviation should be carried out first. If both the hori- 
zontal and the vertical component are large, operation for the two components 
should be performed at the same time. The usual surgical procedures for horizontal 
defects often produce an overeffect or an undercorrection if a vertical deviation is 
present. This result may develop immediately after operation, or it may be delayed. 
In cases of convergent strabismus in which it is thought best not to correct the 
vertical deviation first, there is less danger of an overcorrection if the first procedure 
is the resection of one or both lateral rectus muscles, recession of the medial rectus 
muscles being left for a finer adjustment, if needed. 
Urist’s ** opinions differ somewhat from those of other authors who have been 
interested in the phenomenon of the combination of horizontal and vertical devia- 
7 tions. Most writers are of the belief that a vertical strabismus, probably paretic in 
origin, causes a dissociation of the eyes, and with it the horizontal deviation. Urrist, 
on the contrary, believes that there is evidence that the vertical deviations are sec- 
ondary to the lateral squint. He is particularly interested in the alternate bilateral 
elevation or alternate bilateral depression which can be observed often in esotropia, 
as well as in exotropia. Of 615 patients with squint, 79% had a vertical component ; 
in one-half the latter the vertical deviation occurred alternately in each eye. Accord- 
ing to Urist, the horizontal deviation should be treated first by nonsurgical, as well 
as surgical, means. If the treatment is successful, the vertical deviation will be 
much improved or will completely disappear. 

In patients with esotropia and bilateral elevation in adduction, Urist ®* has found 
that bilateral recession of the medial rectus muscles gives the best results. Bilateral 
resection of the lateral rectus muscles is not satisfactory, often causing an exotropia 
for distance with residual esotropia for near. The recession-resection operation is 
a good procedure if the amount of esotropia is the same when the patient looks up 
as when he looks down; it gives poor results if the esotropia is considerably larger 
when the patient looks down than when he looks up. Urist advises against opera- 
tion on one inferior oblique muscle if the condition is bilateral, since the recession 
of one of these muscles may cause a pronounced increase in the vertical deviation of 
the opposite eye. The recession thus adds a paretic component to the vertical devia- 
tion, which was primarily a dissociated deviation, or secondary to the vertical squint, 

and which might have disappeared if the horizontal deviation alone had been cor- 
rected. 

New or modified muscle forceps have been described by Laval,** Berens,®* King 
and Forrest,*° and du Marchie Sarvaas."* The aim of all these modifications is to 


62. Urist, M. J.: Horizontal Squint with Secondary Vertical Deviation, A. M. A. Arch. 
Ophth. 46:245-267 (Sept.) 1951. 


63. Urist, M. J.: Surgical Treatment of Esotropia with Bilateral Elevation in Aduction, 
A. M. A. Arch. Ophth. 47:220-247 (Feb.) 1952. 

64. Laval, J.: A Modified Prince Muscle-Clamp, Am. J. Ophth. 34:228 (Feb.) 1951. 

65. Berens, C.: A New Muscle Forceps, Am. J. Ophth. 34:1180 (Aug.) 1951. 

66. King, J. H., Jr., and Forrest, R. L.: A Modified Muscle Forceps, A. M. A. Arch, Ophth. 
46:155-156 (Aug.) 1951. 


67. du Marchie Sarvaas: An Instrument for Use in Squint Operations, Ophthalmologica 
123:122-123 (Feb.) 1952. 
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simplify and increase the accuracy in the placement of sutures in operating on the 
extraocular muscles. 

Thomas * presents new techniques for both muscle lengthening and muscle 
shortening. To lengthen a muscle, Thomas dissects the muscle to be operated on, 
severs the lower half of the insertion from the sclera, and cuts out a strip of muscle 
in the form of a staircase step, as in Landolt’s technique. Both the resected end of 
the muscle and the proximal end are sutured to the conjunctiva, the former 2 mm. 
behind the latter. Thomas claims to have obtained good results with unilateral 
operations of this type in cases of squint up to 15 are degrees and in two-stage bilat- 
eral operations in cases of squint of higher degrees. If this is not sufficient, and if 
the child is over 12 years of age, Thomas adds a muscle-shortening operation, in 
which the muscle belly is cut and the two ends are imbricated by means of a suture, 
which is also placed through the conjunctiva. 


Kurz ®® warns against the use. of the Weekers type of advancement in older 
patients. He did such an advancement in a 50-year-old woman, with the result that 
the sclera became necrotic. This was followed by uveal involvement, and the eye 
finally had to be removed. The necrosis was apparently due to strangulation of the 
muscle branches and episcleral branches of the blood vessels. In young persons this 
presents no danger, but in older people, who tend toward fatty and hyalin degenera- 
tion of the sclera, Weekers’ advancement should not be performed. 


Department of Ophthalmology, University Hospitals. 


68. Thomas, P.: Nouveau procédé d’allongement et de racourcissement musculaire; et 
premiers essais de greffe musculo-aponévrotique dans l’opération de strabisme. London, Acta 
XVI Conc. Ophth. 1950, Vol. 2, pp. 820-826, 1951. 

69. Kurz, J. O.: Weekers’ Advancement, Ceskoslov. oftal. 6:286-290, 1950; Excerpta Med. 
XII §:215 (April) 1951. 
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NEW YORK ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 


James W. Smith, M.D., Chairman 
A. G. DeVoe, M.D., Secretary 
Regular Meeting, April 21, 1952 


Ocular Signs in Thrombosis of the Internal Carotid Artery. Dr. Frank B. 
WatsH, Baltimore. 


Angiography is now widely employed; as a result, thrombosis of the internal 
carotid artery is diagnosed with accuracy much more frequently than a few years 
ago, when homolateral blindness and contralateral hemiplegia suggested the 
diagnosis. 

Angiography may be associated with ocular symptoms. Pain in the face, with 
a burning sensation in some instances, preceded by short-lived pallor, is commonly 
described during the injection of the contrast medium (iodopyracet [diodrast® ], 
35% ). This is associated with filling of the external carotid system. Pain in and 
behind the eye is associated with filling of the internal carotid system. In all 
probability, the pain is due to irritation of sensory nerves in the blood vessels. 
Flashes of light have been described, but in the experience of my colleagues and 
myself that symptom has not been complained of. In occasional instances there is 
homolateral dilatation of the pupils for several hours. According to Schurr, there 
is momentary narrowing of the retinal vessels during the injection. This narrowing, 
he states, is followed by widening. We have not observed this. Petechial hemor- 
rhages occur in the skin of the face, in the conjunctivas, and in the retina. Falls and 
his colleagues studied 80 consecutive cases for the occurrence of this complication 
and found a high incidence. An allergic reaction to the contrast media (iodopyracet ) 
was seen in one of our cases ; injection of thorotrast® did not produce any untoward 
reaction. Changes in visual acuity have been reported by Curtis and by Falls and 
associates. We have had homolateral loss of vision in a single case about four 
hours after the injection was made ; this case was similar to that reported by Curtis. 
Also, we have observed a unique case. After the injection of iodopyracet into the 
right carotid artery, digital compression of the left carotid artery produced imme- 
diate total bilateral loss of vision. After stellate blocks had been performed, and 
within a half-hour, there was return of bare light perception in each eye. Twelve 
hours later the right half-fields began to function, and within 36 hours both visual 
fields were normal and vision was normal for each eye. At no time was there an 
ophthalmoscopic appearance of obstruction of the central retinal arteries. 

Thrombosis of the internal cartoid artery may account for blindness of the homo- 
lateral eye. The mechanism undoubtedly is thrombosis extending from the 
ophthalmic to the central retinal artery. In other instances transitory spells of 
blindness precede the development of the hemiplegia, and then the affected eye 
ceases to give further trouble. It would seem that in such cases the collateral 
circulation from the external carotid system to the ophthalmic artery is increased 
by the obstruction to more posteriorly situated vessels. In still other cases there 
are loss of vision, which is incomplete, and partial optic nerve atrophy. In these 
instances, in all probability, the arteries providing nutrition to the optic nerve are 
obstructed. We have seen retinal hemorrhages infrequently; this is surprising, 
since they are not uncommon in cases of obstruction of the central retinal artery. 

Homonymous hemianopsia occurs more frequently than unilateral blindness. 
In four cases under our observation in such long-standing cases there was a 
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tendency toward some sparing of the upper quadrant of the abnormal half-fields. 
This observation suggested a careful study of the arterial supply to the visual 
pathways. It is established that the intraorbital portion of the optic nerve receives 
its blood supply from the ophthalmic artery. The intracranial portion of the optic 
nerve, the optic chiasm, the optic tract, the lateral geniculate body, the optic radia- 
tion, and the visual cortex, each receive arterial blood from more than a single 
vessel. The optic tract is supplied in greatest part by the anterior choroidal artery. 
This artery supplies the lateral aspect of the lateral geniculate body, which receives 
the lower retinal fibers. It is unlikely that obstruction of the anterior choroidal 
artery would allow for any sparing of the upper visual fields. The lateral geniculate 
body is supplied medially by the posterior choroidal artery, which ordinarily is 
not filled as a result of injections of the carotid artery. The posterior cerebral 
artery supplies most of the visual cortex, but as it does not fill in most instances, 
thrombosis of the internal carotid artery should not account for hemianopsia as a 
result of involvement of the posterior cerebral artery. It is probable, on the basis 
of the anatomy, that the deep optic branch of the middle cerebral artery has in such 
cases been principally affected. 

Pupillary abnormalities are occasionally observed. Horner's syndrome was 
associated with a peripheral paralysis of the 9th, 10th, and 11th nerves in one of 
our cases of proved thrombosis of the internal carotid artery. In several cases we 
have seen miosis. King has described widening of the pupil seemingly on the basis 
of pressure associated with tentorial herniation. 

Ophthalmoplegia is not a frequent symptom. In one of our cases in which the 
thrombosis of the internal carotid artery arose in association with septic thrombosis 
of the cavernous sinus there was ophthalmoplegia. Usually diplopia in these cases 
is due to involvement of peripheral nerves. It is probable that conjugate palsies 
may occur frequently, and no doubt do, but we have not observed them. Nuclear 
paralyses would not be anticipated, for the oculomotor nuclei receive their blood 


supply from the basilar and posterior cerebral arteries. 


DICUSSION 

Dr. Tuomas I. Hoen (by invitation): Dr. Walsh’s paper is of primary 
interest to the neurosurgeon. The observations are accurate and original, and I 
am sure they will have their effect on the future literature concerned with cerebral 
angiography and the cerebral circulation. These patients are not always good 
witnesses, and it is difficult to examine their visual fields. Only a person of Dr. 
Walsh’s astuteness could get the material from these patients which he seems to have 
gotten. I must say that in my experience of angiography and with ligation of the 
carotid artery I have never seen some of the things which he reports. In cases of 
ligation of the carotid artery, I frequently have evidence of deficient blood supply 
to the hemisphere. | do not think we have had any instance in our series of dis- 
turbance of the visual fields in which there was not grosser evidence of circulatory 
deficit to the hemisphere. Dr. Walsh spoke of a case in which a central scotoma, 
coming on later, was suspected of being due to thrombosis of the central artery of 
the retina. He raises the question of whether or not vascular spasm was associated 
with arteriography in this case. It is my impression that there is a great deal of 
vascular spasm with the injection of iodopyracet. My colleagues and I have been 
so afraid of this that we are beginning to introduce with the injections one or the 
other of the drugs which prevent vascular spasm; with this technique the arterio- 
gram presents a very different picture. We get better filling by using an anti- 
spasmodic with the iodopyracet. 

It was a great privilege to hear Dr, Walsh’s discussion of the anatomy of the 
lateral geniculate body. All have seen quadrantic defects with tumors and other 
intracranial lesions which could not be explained by interference with optic radia- 
tions. His description of the circulation of the lateral geniculate body is an important 
contribution in this regard. 
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I am glad that Dr. Walsh pointed out the variations in the intracranial angio- 
gram which are due to anomalies of the circle of Willis. Not to bear these variations 
in mind is to leave ourselves open to many errors of interpretation. 


Dr. Frank B. Watsu:I1 am quite aware of the differences of opinion which 
exist among neurosurgeons regarding spasm of cerebral vessels, particularly small 
vessels. I was careful to avoid expressing an opinion regarding injection of 
iodopyracet and spasm of the ophthalmic and central retinal arteries. 


Orthoptic and Surgical Treatment of Nonparalytic Strabismus. Dr. T. Keiru 
Lye, London (by invitation). 

The speaker emphasized the importance of early diagnosis and treatment. Any 
constant strabismus which is present at birth should be corrected surgically at the 
age of 15 to 18 months. Little is to be gained by operation before this time because 
the binocular reflexes are not fully developed much before the age of 2 years. 

The treatment of a child with convergent squint should be as follows: 

1. Instillation of a mydriatic and a cycloplegic for examination of the fundi and 
for determination of the refractive error. If organic ocular disease is present, 
operation will be for cosmetic purposes and may be deferred. 

2. If there is no ocular disease and a significant refractive error is present, 
spectacles are advised for constant use. 

(a) Occlusion is performed if amblyopia is present. 

(b) When the child is old enough, orthoptic treatment is begun. 

(c) Operation may be needed if glasses alone do not maintain parallel visual axes. 

3. If there is no significant refractive error under cycloplegia, occlusion may 


be necessary to equalize the vision and to overcome abnormal retinal cor- 
respondence. 


(a) Orthoptic treatment may be attempted if the child is old enough. 


(b) If the squint persists or if abnormal retinal correspondence persists or fusion 
does not develop, operation is indicated. 


COLLEGE OF PHYSICIANS OF PHILADELPHIA, SECTION ON OPHTHALMOLOGY 


Wilfred E. Fry, M.D., Chairman 
M. Luther Kauffman, M.D., Clerk - 
Regular Meeting, Dec. 20, 1951 


Annular Melanoma of the Iris and Ciliary Body: Report of a Case. Dr. PAuL 
A. Rockwe Lt (by invitation). 


The case is reported of a white man aged 49 with a retinal detachment. A 
peripheral disinsertion was present, and successful transscleral diathermy was per- 
formed. The retina remained flat for 10 months, and then the detachment recurred 
and signs of increased intraocular pressure developed. At this time a tumor 
growing from behind the iris was apparent. The eye was enucleated, and an 
annular malignant melanoma was found to occupy the entire ciliary body. 

The author suggested that the reported cases do not permit accurate division 
of annular tumors into those of the iris and those of the ciliary body. He wished 
to classify them simply as “annular malignant melanomas of the iris and ciliary 
body.” He had collected 31 cases from the literature. 


DISCUSSION 

Dr. A. VALpEs-DaPeNa (by invitation). We had the opportunity of seeing the 
specimen in this case in our laboratory. Because of the clinical diagnosis of probable 
tumor of the ciliary body, and because our own transillumination failed to show 
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anything in the posterior hemisphere of the eye, we made a frontal section of the 
posterior segment. This revealed a large retinal detachment involving approxi- 
mately one-half the eye and a grayish tumor disposed in ring-like fashion around 
the iris. The growth was not uniform, but presented a nodular appearance. The 
retinal detachment and the general features of the tumor as seen in a kodachrome * 
are presented (slides). Sections were taken and embedded in paraffin. The 
microscopic picture was that of a very cellular, fairly uniform tumor, made up of 
plump, epithelial-like cells containing a moderately large, rather vesicular nucleus 
with a prominent nucleolus. There were scattered clumps of pigment, some of it 
intercellular and some lying within the cells themselves. There was no infiltration 
of the iris in any of our sections. The histologic appearance was that of the tumor 
generally referred to as epithelioid melanoma. Silver impregnation by the Laidlaw 
technique disclosed a very fine, delicate network of reticulin fibers. This network 
is in contrast to the rather heavy framework of reticulin which is found in the 
spindle-cell type of melanoma. The importance of the histologic structure of this 
tumor is mainly referable to its prognosis. The average melanoma of the eye is 
of the spindle-cell type and carries a fairly good prognosis. In the ciliary body it 
is commoner than elsewhere in the eye to find an epithelioid variant of this 
pigmented tumor. It carries a poor prognosis. Reference has been made in the 
literature to the correlation between the amount of reticulin fibers and the relative 
prognosis. Again, in this case the scantiness of the silver-staining network portends 
an unfavorable outcome. A word might be said as to the use of the term melano- 
sarcoma rather than that of melanocarcinoma. It is most widely accepted that 
melanoblasts are of ectodermal derivation. From that standpoint a term such as 
melanocarcinoma would appear more proper, regardless of the structure of the 
tumor. However, no such adherence to embryologic concepts is observed in every- 
day descriptive pathology. The term “sarcoma” is more likely to be employed for 
tumors that morphologically correspond to the connective tissue group, and car- 
cinoma for those that assume an epithelial appearance. By this token, the sub- 


division of the melanomas into carcinomas and sarcomas might be justified. But 
in order to avoid controversy, we, as a rule, employ the simple term “melanoma.” 
To return to the case in point, the findings in our laboratory tend to show that 
the tumor under discussion arose at the base of the ciliary body and remained con- 
fined in its growth to that organ, thus producing a so-called ring melanoma. The 
clinical impression and Dr. Rockwell’s contentions are thus sustained. 


Dr. Georce F. J. Ketty: Is the reduced intraocular pressure in these cases 
due to partial destruction of the ciliary body? 


Dr. Paut A. Rockwe cv: Dr. Kelly, reasonably, suggests that the involvement 
of the ciliary body could explain the low tension in this case. 


Ocular Manifestations in Leprosy. Dr. P. J]. KENNepy, Upper Darby, Pa. 


The leprosarium of the Bahamas is on the same island as the city of Nassau, 
situated about 7 miles (11 kilometers) from it. There are 20 patients. An attend- 
ing physician visits twice a week. There are no nurses. At the time of my visit 
all the patients were ambulatory but one, who had a severe form of exfoliative 
dermatitis. The others all seemed to be in fairly good physical condition. 

The ages of the patients ranged from 23 to 63. There were 17 men and 3 
women—17 white persons and 3 Negroes. The ocular data on 39 eyes were as 
follows: One eye had been enucleated ; 9 had choroiditis ; 12, keratoconjunctivitis ; 
5, early changes in the iris; 2, advanced iritis with synechiae and secondary 
cataract ; 2, phthisis ; 5, mature cataract, and 6, immature cataract. Six were normal. 

Six of these patients would be greatly benefited by cataract extraction, but no 
surgical facilities were available, nor is anyone qualified to operate. Most of the 
ophthalmic surgery of the Bahamas is done in the United States, which is one 
hour away by air. 
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About 85% of the eyes are involved to some degree. On the basis of the work 
and the reports of Elliott and his co-workers, it is safe to assume that this figure 
would reach 100% if the disease were present longer (Elliott, D. C.: Interpretation 
of Ocular Manifestations of Leprosy, Ann. New York Acad. Sc. 54: 84-100 
[March] 1951). 

DISCUSSION 

Dr. Josepu V. Krauper: I need not tell you that leprosy is one of the oldest 
diseases known to man. It existed in the Confucian era and in Biblical times. 
Interestingly, of all systemic diseases, leprosy has the highest incidence of ocular 
manifestations. This incidence, as stated by various writers, ranges as high as 
90%. Moreover, if the patient lives long enough and the disease is unchecked by 
treatment, industrial blindness ensues in a high percentage of patients. Consistent 
with these findings, 17 of the 20 lepers whom Dr. Kennedy and I studied had 
ocular involvement. The estimated present number of lepers in the world is from 
3,000,000 to 5,000,000, and in the United States the estimate is from 1,000 
to 2,000. 

In the United States, cases arise in Florida, Louisiana, Texas, and Southern 
California. About 400 patients are under treatment at the National Leprosarium, 
Carville, La. In consideration of airplane travel, the United States is not remote 
from heavily infected localities—certain parts of the West Indies and Central and 
South America. Moreover, through global warfare, thousands of Americans have 
been exposed to leprosy in World War II and may still be exposed today, since 
Southern Korea is an endemic region. The advent of slit-lamp microscopy has 
focused attention on the importance of ophthalmologic examination in early diag- 
nosis of the disease. Leprosy, then, is of particular interest to the ophthalmologist. 

The causative agent, Mycobacterium leprae, has never been cultivated, nor have 
lower animals been successfully inoculated with the organism. It is not known 
whether the organism lives outside the human tissues. A similar acid-fast bacillus, 
the murine leprosy bacillus, causes rat leprosy. Although laboratory animals are 
successfully inoculated with this organism, it, likewise, has not been grown in vitro. 
It is generally conceded that rat leprosy is not the same as the disease which 
affects man. 

The mode of transmission of leprosy is not known. It is believed that the route 
is the skin and/or nasal mucous membranes. Close association over a long period 
with a patient who has the lepromatous (“open”) form of the disease is apparently 
required. Infants and children are highly susceptible and are removed from the 
environment of the disease. The estimated risk of children under 15 years of age 
in the household of a patient in the lepromatous stage is 1: 70; that of adults, aged 
15 or over, 1: 600. 

The disease is more likely to be contracted in childhood than in adult life. 
Data suggest that transmission to a marital partner is unusual. Attendants in 
leprosaria rarely contract the disease. More recently, such attendants are given a 
preemployment lepromin test to determine their immunologic status to the infection. 

The incubation period may be as long as 10, or even 20, years, or as short as a 
few weeks or months. The average incubation period is two to three years. 

New concepts of leprosy pertain particularly to classification, laboratory tests, 
and treatment. The older classification, cutaneous, neural, and mixed types, is no 
longer in vogue. The newer classification is a correlation of clinical manifestations 
and histopathologic changes, immunologic responses, and bacteriologic findings. 
It embraces the following two forms, the lepromatous, or nodular, and the tuber- 
culoid. Between these two basic types of leprosy are other forms, regarding 
the designation, classification, and meaning of which there has been much con- 
troversy. This group is designated as simple inflammatory, mixed, and indeter- 
minate, or nonspecific. 

Lepromatous leprosy comprises nodules and lepromas, or infiltrated plaques, 
affecting different regions of the skin and mucous membranes, loss of eyebrows, 
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rhinitis, fever, and peripheral pains. This form is mutilating, causing destruction 
of the nose and extremities. Histologically, there are granulomatous infiltration 
and changes suggestive of poor defensive mechanism against the invading organism. 
The bacilli are demonstrated in the skin and in and between nerve fibers. The 
reaction to the lepromin test ( Mitsuda test, an intracutaneous injection of antigen 
made from tissue rich in Myco. leprae) is invariably negative, evidencing little or 
no immunologic reaction to the infection. This form is the serious, and severest 
form of the disease. 

The tuberculoid form is the neural type of the older classification and is pre- 
sented as small nodules and papules, and as flat, round, or oval plaques. The 
palpable nerves are enlarged; fever is absent, and atrophy of the hands occurs. 
Histologically, there is a patchy, sarcoid-like area of infiltration around hair follicles, 
blood vessels, or glands. The changes suggest a good defense of the tissues to 
the invading organism. The bacilli are difficult to find. The Mitsuda test invariably 
gives a positive reaction. This form of leprosy is benign, and spontaneous arrest 
of the disease may occur. 

The simple inflammatory form is characterized by macular lesions—pinkish or 
dyschromatic areas of anesthesia. Histologically there is lymphocytic infiltration 
around blood vessels, glands, and hair follicles. Bacilli are found only occasionally, 
or not at all. The Mitsuda test gives a positive reaction in 40 to 50% of cases and 
a negative reaction in 50 to 60% of cases. 

DeBarros, Vale, Pinkerton, Elliott, and ethers have reported ocular manifesta- 
tions in all types of the disease, but generally they are more frequent in the frank 
lepromatous forms. 

There is a peculiar susceptibility of neural tissue in leprosy. Pathologists have 
emphasized that to the histopathologist all leprosy is neural leprosy. The cutaneous 
nerves related to lesions of the skin are involved in all types of leprosy. It is not 
surprising, therefore, that nerve filaments in the cornea are not exempt. 

In therapy, certain derivatives of chaulmoogra oils are considerably less 
employed than formerly. The most important single therapeutic advance occurred 
with the introduction of the sulfone drugs. Those most widely used are gluco- 
sulfone sodium (promin®), sulfoxone sodium (diasone®), and “sulphetrone” 
(4,4'-bis-| y-phenyl-n-propylamino|-diphenyl sulfone-tetrasodium sulfonate). The 
most satisfactory method of administration is the oral route, although some of the 
sulfone drugs can be given intramuscularly or intravenously. 

A defect of sulfone treatment is the very slow rate at which the bacilli are 
eliminated in the skin and nerves. Prolonged treatment over a period of years may 
be required to produce complete disappearance of the bacilli and arrest of the dis- 
ease. Dihydrostreptomycin has now replaced streptomycin and is used as an 
adjunct to sulfone therapy, especially when improvement in lesions of the skin 
and mucous membrane has become stationary. This conjoint treatment is also 
useful in therapy of the so-called lepra reaction. 

Other drugs still in the experimental state are being investigated. Mention may 
be made of aureomycin, paraaminosalicylic acid and, more especially amithiozone 
(tibione® ; 4-acetylamino-benzalthiosemicarbazone). The last-named drug appears 
to be the most promising and in some quarters is used in conjunction with the 
sulfones. 

Sulfone therapy is valuable in prevention of ocular manifestations when 
employed in the early stage of leprosy. When ocular involvement is far advanced, 
the process may advance despite sulfone therapy. 

In summary, the earliest ocular changes in leprosy (Pillat, Vale, Elliott, and 
others) are a beaded appearance of the fine filaments of the corneal nerves and 
many glomeruli or tufts of capillaries at the conjunctival limbus and laterally. This 
perineural infiltration is soon followed by nebulous keratitis. Nodular iritis with 
many synechias and lenticular changes is a frequent occurrence, as is gross inter- 
stitial keratitis later in the course of the disease. 
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|The following publications were freely cited: Leprosy, by a number of con- 
tributors, published by New York Academy of Sciences, 1951; the chapter on 
“Leprosy” by V. Pardo Costello, in R. B. H. Gradwohl, Editor: Clinical Tropical 
Medicine, St. Louis, C. V. Mosby Co., 1951.| 


DISCUSSION 

Dr. R. D. Harvey, Atlantic City, N. J.: The observations on ocular leprosy 
presented by Dr. Kennedy reflect many hours of hard work and a high degree of 
technical knowledge. 

The subject was of particular interest to me, since | was permitted the unique 
opportunity of studying the ocular complications of this disease for approximately 
4+'% years while stationed at an Army hospital in the tropics. 

The incidence of ocular complications of leprosy is extremely high, amounting 
to about 90% in series at this hospital. Most of the patients had the moderately 
advanced mixed form, 1. e., a combination of the nodular and the anesthetic type. 
Only 25% of the patients had the purely anesthetic type. Pinkerton, in Hawaii, 
and Prendergast, at Carville, found a similar percentage of involvement in their 
series. The ocular complications, although not generally recognized, offer the 
greatest single threat to these patients, since persons rarely die of the disease. 

This fact was brought out in the survey, which disclosed that 13% were blind 
in one or both eyes, while an additional 41% had vision of 20/200 or less, not 
correctible with glasses, in one or both eyes. Thus, 54% of all patients had severe 
visual loss, with vision amounting to 20/200 or less in one or both eyes, which in 
most instances was attributable to the disease. 

The cornea appeared to be the most vulnerable ocular tissue in leprosy, some 
form of corneal involvement being found in 58% of all patients. The corneal lesions 
have been classified as of three principal types: (1) superficial punctate keratitis, 
(2) deep interstitial keratitis, and (3) pannus or infected granulomatous kera- 
topathy, which extends in from the limbus. The most commonly observed corneal 
lesion was superficial keratitis, which occurred in 34% of all patients. It usually 
began as a light, milky, superficial haze punctuated by tiny white dots at the superior 
or the superior temporal limbus. The lower margin of the lesion was well delineated 
by a wavy line, which often ended just above the pupillary border of the cornea. 
The involved area gave the impression of a finely pulverized “chalk” or “flour” 
dust, as has been described by others. Many of these patients had normal vision 
and were unaware of any difficulty. The lesions were easily visible with slit-lamp 
microscopy when the upper lid was elevated. Histologic examinations of these 
corneas showed aggregations of round cells and polymorphonuclear leucocytes 
beneath Bowman's membrane, with the epithelium left intact. Lepra cells were 
identified. 

“Beading” of the corneal nerves, seen under high magnification, is an interesting 
change, and one easily overlooked. 

Absolute corneal anesthesia was observed in only two cases of far-advanced 
leprosy. 

When a small wisp of cotton was used, relative anesthesia was found in a small 
number of cases. When a heavier stimulus was used, pain sensation was easily 
demonstrated. It appeared that corneal anesthesia was not nearly as common as 
was once thought. 

Next to the cornea, the iris is the structure most frequently involved. Iritis 
and/or its sequelae was recognized in 50 of the patients. It was usually bilateral 
and recurrent. The most fascinating slit-lamp picture of the iris was that of the 
tiny lepromas seen in over 26% of the patients. They were grayish-yellow, 
pedunculated, pinpoint-sized bodies, usually seen about the pupillary rim. They 
often appeared in clusters and occasionally were seen near the limbus. Sometimes 
larger lepromas were seen. 

It appeared that the superficial punctate keratitis and the tiny lepromas of the 
iris were so characteristic of the disease as to be considered diagnostic. 
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Conjunctival smears were made in 100 cases, but lepra bacilli were found in 
only eight slides. Conjunctival lesions were not common, and this structure seems 
relatively immune. It was believed that the bacilli might have entered the con- 
junctival sac as a contaminant from the skin. 

Leprosy involves the region of the eyebrows and eyelids with relative frequency. 
Hypertrophy of the skin, with subcutaneous nodules and loss of eyebrows or lashes, 
accentuates the features and folds, so that a “leonine facies” develops. Loss of 
lashes appears to be a late development. 

The posterior segment of the eye seemed to be rarely involved in this series. 

Leprosy characteristically involves the anterior segment of the eve. Treatment 
with glucosulfone sodium (promin®) was begun at the colony in 1945, with spec- 
tacular results. The open skin lesions healed; nodules flattened, and recurrent 
iritis was reduced. 

Marriage between patients was permitted. Infants resulting from this union 
were removed at birth. There have been no known cases of the disease occurring 
in the children of these patients in over 30 years. 


Dr. EpMuND B. Spaetu: I also was an attending ophthalmologist to a lepro- 
sarium in the Canal Zone for about 10 months, and I have one comment to add to 
Dr. Harley’s extensive experience. The lepra bacillus can be found in the nasal 
mucosa and in the lacrimal sacs in practically all cases of this disease. It is 
undoubtedly through the lacrimal canaliculi that these bacilli gain admission to the 
conjunctival sacs. This mode of entrance, however, has been suggested before. 


Dr. R. D. Harvey: Dr. Spaeth’s comment concerning involvement of the nasal 
mucous membrane in leprosy reminds me that mention of the lacrimal sac was 
omitted in the discussion. 

Purulent dacryocystitis was noted in 5% of the cases. Stricture or other 
occlusive phenomena of the nasolacrimal duct, leading to infection of the tear sac, 
is probably always secondary to advanced nasal disease. Erosion of the lacrimal 
bone was encountered on one occasion during dacryocystectomy. Dacryocysto- 
rhinostomy is not indicated, owing to the extremely diseased nasal mucous mem- 
brane in leprosy. 

Patients with leprosy withstand surgical procedures better than one might 
suspect. Cataract extraction is always complicated by the adhesions to the iris. 
Corneal transplantations were performed, but all the grafts hecame opaque after 
two or three weeks. 


Intraocular Penetration of Cortisone and Its Effectiveness Against Experimental 
Corneal Burns. Dr. Irvinc H. Leopotp and Dr. FLortan R. MaAyLatu, 
with the technical assistance of Mr. John Sawyer. 


Topically applied cortisone acetate suspension penetrates readily into the anterior 
chamber of normal rabbit eyes. Continuous daily therapy allows the attainment of 
a maximum level, which is not exceeded by continued treatment. Cessation of 
therapy is followed by a rapid drop in the concentration of cortisone in the anterior 
chamber within the next 24 hours. 

Topical therapy with cortisone acetate suspension allows a detectable, but not 
high, concentration of cortisone in the vitreous humor. Cortisone disappears from 
the aqueous humor within 24 hours after the cessation of therapy, but not quite so 
rapidly from the vitreous humor. 

Subconjunctivally administered cortisone produced high concentrations in the 
aqueous humor more rapidly than after instillation of drops. Vitreous concentra- 
tions after this route of administration were higher than after topical admin- 
istration. Within 24 hours after cessation of subconjunctival administration the 
cortisone levels rapidly fell in the anterior chamber and somewhat more slowly 
in the posterior chamber. 

Systemically administered cortisone penetrated readily into the aqueous and 
vitreous humors. The levels obtained in the aqueous humor were higher than those 
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in the vitreous humor. The rate of penetration into the aqueous humor was slower 
after systemic than after subconjunctival administration. The rate of appearance 
of corticoid materials after intramuscular and intravenous corticotropin was slower 
and less in amount than after intramuscular cortisone. 

All methods of therapy—topical, subconjunctival, and systemic—produced a less 
dense scar in the thermal, acid, and alkali burns of the cornea than in the untreated 
(control) eves. 

Cortisone therapy reduced the extent of corneal vascularization following severe 
alkali burns. 

DISCUSSION 

Dr. Irvinc H. Leopotp: It should be pointed out that this method is not 
specific for cortisone. There are other substances which will also give a reaction 
with phenylhydrazine. At present studies are under way to identify these other 
positive-reacting substances. The method under investigation is the filter-paper 
chromatography technique. Repeated paracentesis of the anterior chamber produces 
a definite rise in the concentration of the color-producing material in the secondary 
aqueous humor. This may indicate that there is an increase in these corticoid 
materials in the secondary aqueous humor. However, further analyses will be 
necessary to confirm this observation. If its truth is borne out by further investiga- 
tion, it would suggest that some of the beneficial effect of paracentesis in uveitis 
and keratitis is due to the influx not only of immune bodies in the secondary 
aqueous, but also of these corticoid materials. 


George F. J. Kelly, M.D., Chairman 
M. Luther Kauffman, M.D., Clerk 
Regular Meeting, Jan. 17, 1952 


Some Phases of Keratoplasty. Rk. TowNnLrey Paton, New York. 


A brief historical résumé of the development of keratoplasty was given, begin- 
ning with Pellier’s first description of the attempt, in 1789, to make an artificial 
cornea out of glass. 

The increasing incidence of success in corneal transplantations is due to 
(a) improved operative technique, (>) proper selection of cases, and (c) pre- 
operative and postoperative x-ray treatment of corneal scars in which vasculariza- 
tion is present. 

A review of the operative results was given in 118 cases, with the following 
distribution: Groenouw’s dystrophy, 25 cases; Fuchs’s dystrophy, 12 cases; 
keratoconus, 64 cases, and leucoma, 17 cases. Good results were obtained in the 
highest percentage of cases with keratoconus, then, in order of sequence, with 
Groenouw’s dystrophy, leucoma, and Fuchs’s dystrophy. Cases of interstitial kera- 
titis and crucial scars from injuries and disease were not included in this series. 

In five cases of bullous keratitis following cataract operation, as well as in two 
cases of herpetic ulcer, the condition was greatly improved by lamellar transplanta- 
tion. 

DISCUSSION 

Dr. Haroitp G. Scuete:1 am unable to discuss adequately the portion of Dr. 
Paton’s paper devoted to lamellar keratoplasty. Because of the rather limited 
number of patients in our clinic at the Hospital of the University of Pennsylvania 
for whom keratoplasty is indicated, it has been our practice to do either penetrating 
keratoplasty or superficial keratectomy followed by penetrating keratoplasty. 
Lamellar keratoplasty has been found by experience to give visual results which are 
inferior to the penetrating type. I have, therefore, been waiting for further evidence, 
based on modern techniques, of its value before taking up its use. 

Discussion of a paper such as Dr. Paton’s, which relates experiences with 64 
patients operated on for keratoconus alone, leaves no opportunity for amplification. 
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I am in complete agreement that keratoconus gives the most favorable results, 
although the operation for this condition is technically more difficult than that for 
many other conditions. In my own experience, however, with interstitial keratitis, 
when scarring is mild and moderate the results are nearly as good. We have not 
had as good results with nodular dystrophy as those described by Dr. Paton and 
others. 


Dr. Paton, Dr. Castroviejo, and others doing pioneer work have helped to 
establish keratoplasty as the sound surgical procedure which it is now recognized 
to be. With the cases divided into prognostic Groups 1 to 4, the outcome can be 
predicted with a fair degree of accuracy. Groups 1 and 2, the most favorable ones, 
give results which are beginning to be comparable to the over-all results of cataract 
extraction. The operative procedure is little more difficult, although trouble, when 
encountered, is likely to be more irrevocable. In 50 successive cases I have had 
only two operative complications, the lens being injured in each instance. Extrusion 
of the graft rarely occurs, and postoperative complications are rare. Postoperative 
anterior synechia is not uncommon. We try to free the adhesions within two weeks 
after operation by making a small puncture with a knife needle, through which the 
synechia is wiped away from the graft. The anterior chamber is then partially 
filled with air. If the synechia is allowed to continue longer, the incidence of corneal 
edema and corneal opacity increases because the corneal endothelium is prevented 
from sealing the inner aspect of the incision and aqueous is imbibed into the healing 
cornea. We have had no postoperative infections of the wound itself or of the 
sutures, but we did lose one eye from a retrobulbar infection due to Pseudomonas 
aeruginosa. This could, of course, have happened with any operative procedure. In 
the same series, one patient in Group 4 lost an eye as a result of corneal transplanta- 
tion. This patient, however, had everything to gain and nothing to lose, the cornea 
being staphylomatous. In some patients, however, even in Group 4, some of our 
most rewarding surgery is encountered. These patients usually have such poor 
vision that their condition cannot be made worse, and in many instances the final 
result is amazingly good. 

A recent case is that of a patient whom both Dr. Adler and I examined. We 
agreed that enucleation was probably in order for cosmetic reasons. The eye was 
divergent ; the cornea was densely scarred and leucomatous. We believed that it 
was edematous as well. However, after corneal transplantation, with use of a 
7-mm. graft, vision improved to 6/7.5, where it has remained for a year after 
operation ; and good fusion resulted, her eyes becoming straight. Such a dramatic 
result is, of course, very unusual, but he had several other eyes in Group 4 in which 
the results were very gratifying. 

In general our indications for operation differ little from Dr. Paton’s. As a 
rule we advise corneal transplantation only when the vision is 20/200 or less, and 
usually then only when the other eye also has defective vision. 


Dr. R. TowNtLey Paton: One point in regard to keratoplasty in general should 
be emphasized: One should keep in mind that most of the patients in need of this 
type of surgery come from the clinic group. There are relatively few wealthy 
patients who can be helped by keratoplasty. There are, however, many industrial- 
accident cases, and there is a group in which, because of inadequate treatment or 
complications following removal of foreign bodies, a corneal scar has resulted, 
with serious interference with sight. 

In order to obtain more operative cases, it is wise to let it be known in the 
community that the patient may obtain surgical treatment, and sometimes free 
hospital care. In this way one can build up a rather large clinic. 

| am very much interested in Dr. Scheie’s discussion. His technique of trans- 
plantation must be excellent, as he apparently does not have anterior synechias 
develop very often. Not all anterior synechias cause clouding of the grafts. Some 
had better be let alone unless the patient complains. Often, with the contraction 
and dilatation of the pupil under various lighting conditions, a synechia may cause 
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great discomfort. The smaller synechias may easily be severed with a needle knife ; 
the larger ones may have to be cut with scissors through a keratome incision. If 
the adhesion includes one-third or more of the edge of the graft and the graft is 
cloudy, reoperation becomes necessary; the old graft and the adherent portion of 
the iris are removed, and a fresh graft is inserted. 


George F. J. Kelly, M.D., Chairman 
M. Luther Kauffman, M.D., Clerk 
Regular Meeting, Feb. 21, 1952 


Regression of Metastatic Lesions of Breast Carcinoma Following Sterilization: 
Report of Cases. Dr. Ricuarp ELtis (by invitation) and Dr. Harotp 
G. SCHEIE. 


We wish to report two cases of metastatic lesions from carcinoma of the breast 
in which remarkable regression followed sterilization by x-rays. Metastasis to 
the choroid was present in the left eye of one of these patients and in both eyes 
of the other. 

The prognosis for patients with carcinoma of the breast which has metastasized 
to distant organs, such as the lungs or eyes, is considered hopeless. Radical excision 
of the primary tumor, with or without local x-ray therapy, may be indicated. This 
usually has no effect upon the metastasis. Recent developments in therapy, how- 
ever, have shown some promise in retarding the course of the disease. Among 
these measures in treating metastatic breast carcinoma are the use of hormones 
and castration. While the modes of action are unknown, it has been noted that 
alteration of the hormonal status of the patient by sterilization or hormonal therapy 
may profoundly influence the course and the character of advanced breast carcinoma. 

Castration is most effective in premenopausal women and at the menopause if 
there is evidence of residual ovarian activity. Surgical removal of the ovaries and 
irradiation of the ovaries are the two methods employed for castration. After 
castration, there is a remission in 20 to 40% of the cases. Metastatic foci in the 
lungs and soft-tissue lesions regress, and osseous lesions calcify. The duration of 
remission following castration may last from a few months to several years. The 
untoward effects are menopausal symptoms, which can be controlled with  tes- 
tosterone. 


| Case 1.—A nurse aged 31 came to see one of us (H. 5S.) in July, 1949, because 
of blurred vision in the left eye. Two years before she had had a radical mastectomy 
| for adenocarcinoma of the breast. Vision was 6/6 in the right eve and 6/15 with 
correction in the left eye. Ophthalmoscopic examination revealed a normal right 
eye. However, the fundus of the left eve presented a typical metastatic lesion with 
+ D. of elevation at one point. In view of the past history and the lesion in the 
iundus, a diagnosis of metastasis to the eye from carcinoma of the breast was made, 
and the patient was admitted to the Hospital of the University of Pennsylvania. 
\ thorough survey revealed a number of small, dense nodules, probably represent- 
ing metastatic lesions, in the chest. For several reasons, after consultation with 
two other ophthalmologists, enucleation of the eye was advised. 

On Aug. 26 the left eve was enucleated. A photomicrograph of the globe, 
showing metastasis to the choroid from a carcinoma of the female breast, was 
presented. There was a moderate degree of invasion of the choroid. The appear- 
ance of the tumor was similar to that of the breast carcinoma obtained from the 
same patient. 


The patient was told that for reasons of precaution sterilization should be 
performed. Therefore, a sterilizing dose of x-radiation to the ovaries was started 
on Sept. 2. After this procedure the densities of the lung entirely disappeared. 

The roentgenogram before treatment, showing small shadows in the upper lobes, 
interpreted as metastatic sites, was presented (slide). In the next slide, the lungs 
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had cleared up, and there was no evidence of metastasis. The patient had no 
further difficulty until recent examination, when it was thought she had recurrence 
of lesions in the lungs. 

Case 2.—A white woman aged 40 had had a radical mastectomy for carcinoma 
of the breast in September, 1949. Ten months later she consulted one of us (H. 5S.) 
because of blurring vision. Examination of the eyes revealed bilateral, rather typical 
lesions, thought to be due to metastasis from breast carcinoma. The lesion in the 
right eve was elevated 8 D., and the lesion in the left eve was slightly less elevated. 
Her best visual acuity with correction was 6/15 in each eye. A study at the Hospital 
of the University of Pennsylvania demonstrated metastatic lesions involving both 
lungs, the skull, cervical portion of the spine, ribs, pelvis, and femurs. She also 
had recurrent subcutaneous nodules in and around the mastectomy scar. A steriliz- 
ing dose of x-rays was given. Examination three months later revealed that the skin 
nodules in the mastectomy scar had disappeared. There was also regression of 
the metastatic lesions in the lungs and bones, and ocular lesions had cleared entirely, 
leaving scattered areas of retinal atrophy. 

The roentgenogram of the chest prior to treatment was described by the 
radiologists as showing a picture typical of metastatic carcinoma. 

A roentgenogram three months later showed definite evidence of improvement. 
However, in about three months the patient suffered a relapse and died eight 
months later, despite treatment with testosterone. 

We have reported these patients with metastatic carcinoma of the breast who 
were treated by sterilization because of the rather remarkable clearing of the lesions 
in the chest in both patients and of the ocular lesions in both eyes of one patient. 
To the best of our knowledge, the latter observation has never been recorded. 


DISCUSSION 

Dr. Harotp G. Scueie: I should like to discuss one phase of the management 
of the first patient. | am sure that many of you questioned the advisability of 
enucleating the left eve, which showed only a relatively small lesion of metastatic 
carcinoma. 

The problem was an interesting one. She had been seen by two other ophthal- 
mologists who, knowing her history of mastectomy, had withheld their true diag- 
nosis from her. They told her, instead, that she had retinitis. She was, however, 
well aware of the possibility of metastasis because she had been told of the malig- 
nancy of the breast tumor. 

She telephoned my office on a Sunday night to arrange for a consultation on 
the following morning. She falsified her history and denied any episode of ill 
health, including the past operation. In fact, she stated she had gained weight in 
the past two years. This was probably true, for it is more than likely that she had 
been underweight at the time of amputation of her breast. Thinking in terms of a 
primary neoplasm and the need for thorough studies, I told her that I believed 
there was something in the back of the eye that should not be there. She brought 
up the question of a growth, and I said there was a possibility. At that point she 
revealed her surgical history and the diagnosis of carcinoma of the breast. 

I admitted her to the hospital, where study revealed metastatic lesions in the 
lung, in addition to the ocular lesion. Knowing that her reasonable life expectancy 
was a matter of several months and hoping to relieve her anxiety, I told her that 
I thought the eye might represent the only metastatic lesion in the body, and for 
this reason I advised enucleation. I believe this was justifiable, for she has had 
2% useful and relatively happy years since that time. 


Dr. Henry L. Brrce: What has been Dr. Scheie’s experience with ocular 
lesions metastatic from the lung, and is sterilization of any use in lesions of this type ? 


Dr. Harotp G. Scuete: Dr. Ellis and I have seen no patients with metastasis 
to the eye from a primary neoplasm in the lung. He might want to correct me, 
but | doubt whether hormonal therapy of the type mentioned in this paper would 
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have any effect upon a tumor that had its primary source in the lung. Little is 
known about how hormonal therapy does produce its effect upon metastatic lesions 
from the breast. It is possible that during the menstrual cycle the ovaries 
stimulate breast tissues to grow. Sterilization eliminates that factor. I do not 
know of any influence that sterilization might have upon primary tumors of 
the lung. 


Changes in Retinal Arterioles in Hypertension. Dr. GLEN GREGORY GIBSON. 


The interpretation and classification of the signs of hypertension in the retinal 
arterioles is one of the most important and difficult problems in ophthalmology 
today. The signs occur with sufficient consistency to permit diagnostic and 
prognostic evaluations which have stood the test of time. 

The three most significant signs are generalized narrowing, focal spastic and 
sclerotic narrowing, and generalized sclerosis. Each of these signs may be graded 

, under four degrees of involvement. 

In patients whose hypertension pursues a relatively rapid course the signs in the 
retinal arterioles are quite dissimilar to those of patients whose hypertension runs 
a chronic course. The more active forms of the disease are associated with the 
various grades and types of arteriolar narrowing, while the alteration in the 
arterioles in the more chronic type is characterized by no, or very slight, narrowing. 
If patients were properly classified on the basis of changes in their retinal arterioles, 
the ultimate solution of this problem might be hastened. 


DISCUSSION 
Dr. Paut Kaun Jr.: Will Dr. Gibson state what is the pathogenesis of arterial 


straightening, and what is its significance in the examination of the fundus in 
hypertension ? 


Dr. Georce F. J. Ketty: How can one tell whether the narrowing of a vessel 
is due to hypertension or to sclerotic thickening of the walls? 

Dr. Henry L. Brrce: One of Dr. Gibson’s basic hypotheses is the relation 
between the veins and the arterioles. It is the normal relation, he states, to have 
the arterioles two-thirds the size of the vein. 

| wish to emphasize the importance of the size and color of the veins. In cases 
of polycythemia, right-heart failure, and increased cerebral venous pressure, the 
veins are all distorted, and the grade of narrowing of the arterioles has to be 
| estimated on the observer’s remembrance of what is a normal arteriole-vein rela- 
tionship. 

Clinically, the importance of arteriosclerosis is well known. But arteriosclerosis 
is usually associated with other abnormalities. For instance, in retinal venous 
: thrombosis both arteriosclerosis and venous disease, and blood diseases may be 

etiologic factors. 

If we are to use our diagnostic acumen to prevent complications, we must make 
use of each and every significant fact. 

Sometimes the importance of changes in the retinal veins is not easily under- 
stood. I have recently been impressed with the great value of checking the blood 
vascular system in all its component parts. I have found more cases of relative 
polycythemia than are generally believed to exist. Changes in the veins are just as 
important as changes in the arterioles, and sometimes additional tests are needed 
in interpreting the meaning of venous changes. | wonder whether Dr. Gibson has 
found an increased incidence of venous and blood diseases from his studies of the 
retina and whether he has found it valuable to make more use of the blood- 
volume tests ? 

Dr. GLEN G. Gisson: This story of hypertension as it has been unfolded repre- 
sents the essential concept attained by clinical ophthalmoscopy. Unfortunately, it 
is not based on microscopic evidence. This is because many of the changes which 
affect the appearance of retinal arterioles are based on optical or refractive factors 
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and do not show in microscopic section. It must be understood that many state- 
ments are based on inference, and almost all of them are open to objections. The 
terminology is unsatisfactory. There is much work to be done on it. 

The first question concerned the significance of arteriolar straightening. I am 
not prepared to answer that question, because I thought the question would be on 
tortuosity. One of the most misleading and unreliable signs is tortuosity. It occurs 
in, and is a sign of, hypertension, and it appears particularly in the small arterioles, 
which normally increase in visibility in the vicinity of the macula; but since it does 
not occur with any consistency, it is not a reliable sign. Arteriolar straightening is 
a sign of hypertension. In other words, the normal undulation of a vessel tends to 
be decreased in hypertension, so that the vessel becomes straighter. That is not a 
reliable sign, and it is not of much prognostic significance. It is probably due to 
fibrosis and contraction in the media of the arteriolar wall. 

Dr. Kelly has asked how to distinguish the narrowing of hypertension from 
narrowing such as occurs with sclerosis and thickening. Admittedly, there are 
errors in the interpretation of findings. Internists and general practitioners do not 
appreciate the sources of error which occur in the interpretation of changes in high 
myopia, astigmatism, and hypermetropia, all of which have a modifying effect on 
the appearance. Some persons have normally small vessels, and some have normally 
large vessels ; and this variation must be taken into account in the interpretation. 
In other words, the diagnosis of hypertension cannot be made merely on the size 
of the vessel, but a picture of the venous and arteriolar tree as a whole must be 
considered. 

The differentiation of hypertensive narrowing and sclerotic narrowing is that in 
the former the vessel appears uniformly narrowed, the narrowing of the arteriole 
is much more marked at the periphery and tends to diminish toward the optic disk. 

Dr. Birge has asked how one makes a diagnosis of polycythemia in a patient 
with hypertension. That is one of the most difficult questions | have ever had to 
answer ; aside from being difficult to detect, the combination rarely occurs, and I 
shall be content to miss the diagnosis in all cases in which the two diseases are 
present. 


Mechanism of the Miotic-Resistant Pupil with Increased Intraocular Pressure. 
Dr. GeorGE S. TYNER (by invitation) and Dr. HAarotp G. SCHEIE. 


Mydriasis is a characteristic clinical sign of acute narrow-angle, or congestive, 
glaucoma. It has long been known that in certain instances treatment with miotics 
of any type fails to bring about miosis or reduction in the intraocular pressure. 
Therefore, operation must be carried out in fulminating attacks under adverse 
circumstances. Investigations undertaken to determine the mechanism responsible 
for the miotic-resistant dilated pupil of acute glaucoma are reported, and certain 
conclusions regarding its origin are presented. 

The most likely explanations of the phenomenon are: (1) sympathetic irrita- 
bility, (2) pressure paresis of the motor nerves to the sphincter of the iris as they 
pass through the suprachoroidal space, (3) disturbance of the local neurohumoral 
mechanism, and (4) effect of pressure upon the muscle cells of the iris sphincter, 
rendering them incapable of contraction. 

The first explanation, sympathetic irritability, was ruled out by clinical observa- 
tions of one of us (H. G. S.). After miotic drugs had failed to produce miosis in 
patients with acute attacks of glaucoma, the superior cervical ganglion was injected 
with procaine. All the clinical signs of a classic Horner syndrome were produced 
except miosis. The pupils remained dilated. 

In order to investigate the other three possible explanations, a simple apparatus 
was devised to elevate artificially the intraocular pressure in dog eyes. (Slide 1, 
apparatus) Preliminary experiments indicated that the second explanation, pressure 
paresis of the motor nerves as they pass through the suprachoroidal space, was not 
the mechanism responsible for the mydriasis. 
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(Slide 2, Graph) When the intraocular pressure was raised to levels ranging 
from 40 to 60 mm. Hg in normal dog eyes, the pupils dilated. As long as the 
pressure was kept in this range, the pupils remained dilated. The mydriasis was 
resistant to miotics, whether of the cholinesterase-inhibiting type, such as diisopro- 
pyl fluorophosphate and physostigmine, or drugs which act upon the motor end- 
plate or muscle cell directly, such as acetylcholine, pilocarpine and methacholine 
(mecholyl™). If pressure paresis of the nerves with resultant decrease in output 
of acetylcholine were the explanation, the pupils should have constricted with 
pilocarpine or methacholine. 

We attempted to study these pupils at different levels of intraocular pressure 
and variable times during which the pressure was elevated. We found that either 
type of miotic agent would produce miosis until the pressure was sufficiently high 
to cause pupillary dilatation. Likewise, when the drugs were used separately or in 
combination prior to raising the intraocular pressure, the pupils still dilated at the 
critical level of 40 to 60 mm. Hg. 

For further evidence against the theory of pressure paresis of the motor nerves 
to the sphincter iridis, experiments were carried out on denervated pupils. In differ- 
ent sets of experiments, the ciliary ganglion was removed or blocked, thereby 
eliminating the postganglionic parasympathetic motor nerve supply. (Slide 3, 
Chart) The pupil was then constricted with pilocarpine. When the intraocular 
pressure was increased to levels of between 40 and 60 mm. Hg, the pupils again 
dilated. When the pressure was reduced below 40 mm., the pupils again con- 
stricted with pilocarpine. This effect likewise occurred in one animal in which the 
third nerve had been cut surgically through an intracranial approach. 

Finally, we attempted to investigate the last two explanations—disturbance of 
the local neurohumoral mechanism at the motor end-plate, and the effect of pressure 
on the muscle cells. (Slide 4, Chart) Calcium ion stimulates the muscle cell 
itself. Three-tenths cubic centimeter of aqueous was replaced by a 10% solution 
of calcium gluconate. Miosis of 1 to 3 mm. promptly resulted. When the intra- 
ocular pressure was rapidly raised to levels approaching 70 mm. Hg by injection of 
air into the vitreous cavity, pupillary dilatation occurred rapidly in all eyes. Thus, 
it is apparent that the muscle cells themselves are incapable of contracting when 
the intraocular pressure is increased to the critical level, between 40 and 60 mm. Hg. 

In summary, it is apparent from these experiments that the dilated, miosis- 
resistant pupil produced by increasing experimentally the intraocular pressure of 
the dog eye results from the effect of pressure upon the cells of the sphincter muscle 
of the iris. We cannot state with certainty whether this effect is due to the 
pressure on the muscle itself or whether the pressure in some way interferes with 
the blood supply or the nutrition of the muscle. 


DISCUSSION 

Dr. Haro_p Scuete: Dr. Tyner and I have presented evidence that mydriasis 
due to increased intraocular pressure occurs as a result of depression of the muscle 
itself. One factor not mentioned in the production of this dilated, miotic-resistant 
pupil is failure of the miotic drug to be absorbed. The experiments described, 
however, showed that pupils previously constricted by pilocarpine, or even by 
calcium ions, dilated promptly, with increased intraocular pressure. It is also known 
that patients may have acute attacks of glaucoma during treatment with miotics. 
The pupil then dilates during the attack. We believe there is considerable evidence 
for the belief that disturbance with the blood supply of the sphincter iridis may be 
at fault. 

We have examined the eyes of patients who have had acute glaucoma and are 
being followed in a glaucoma clinic at the Hospital of the University of Pennsyl- 
vania, and we have found that a fairly significant percentage had rather severe 
marginal atrophy of the iris near the pupillary border, which might well result 
from ischemia. 
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The increased intraocular pressure might, conceivably, compress the iris, thereby 
preventing any possible flow of blood into the iris, or, by localized pressure back 
of the iris, compress the vessels of the iris against the trabeculum. The canal of 
Schlemm is a filter which might be thought of as a sink trap. As with a sink, a 
rubber dam or sheet of paper over the trap might cause obstruction and build up 
pressure behind it, provided it was large enough, so that during acute attacks of 
glaucoma the aqueous accumulates posteriorly. Pressure is localized to the iris 
periphery in the region of the trabeculum, and, as a result, the blood supply which 
comes from the greater circle is obstructed at this point and the iris is rendered 
ischemic. 


| 
Be 
q 


Books 


Transactions of the American Ophthalmological Society. Price, $15. 


Columbia 


University Press, 2960 Broadway, New York 27, 1952. 


At the Eighty-Seventh Annual Meeting of the American Ophthalmological 
Society, held in White Sulphur Springs, W. Va., June 7, 8, and 9, 1951, twenty- 
two papers were read and discussed. The titles of these are as follows: 


Choriopathy 
Polyarteritis Nodosa of the Eye 


Association of Uveal Nevi with Skin Nevi 
Suprasellar Meningioma 

Pieces of Retina in the Vitreous 
Complications of Cataract Surgery 


Report on a Series of 401 Cataract Extrac- 
tions with Special Reference The 
Keratome-Scissors Incision 

The Results of Cataract Extraction 
Cases of Complicated Cataracts 

Tumors of the Iris Muscle 

Embryonic Intra-Epithelial 
Ciliary Processes 

Terramycin in Ocular Infections 


to 


in 


Cyst of the 


Retroiental Fibroplasia in Premature In- 
fants: III. Pathology of the Disease 


Scleromalacia 


Experimental and Clinical Observations of 


the Effects of Cortisone in Corneal 
Lesions 


Superficial Punctate Keratitis 


A Simplified Blaskovics Operation for 
Blepharoptosis 

Diagnostic and Prognostic Implications of 
Vitreous Opacities 

Optic Atrophy in Infancy, Childhood, and 
Adolescence 

Further Efforts to Influence X-Ray 
Cataract by Chemical Agents 

Visual Field Changes Due to Tumors of 
the Choroid 

Changes in the Eye and Orbit Following 
Carotid Ligation 

Fundus Changes in Leukemia 
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Arthur J. Bedell, M.D. 

Everett L. Goar, M.D., and (by 
Louis S. Smith, M.D. 

Algernon B. Reese. M.D. 

Harold H. Joy, M.D. 

G. Victor Simpson, M.D. 

C. Dwight Townes, M.D., and (by 
Charles T. Moran, M.D., and 
Pfingst, M.D. 

Howard F. Hill, M.D. 


invitation ) 


invitation ) 
Harry A. 


F. Bruce Fralick, M.D., and (by 
Ralph M. Fox, M.D. 

Parker Heath, M.D. 

Derrick Vail, M.D., and (by invitation) Earl 
H. Merz, M.D. 

Phillips Thygeson, M.D., with technical 
assistance of Hildegard O. Geller 

Jonas S. Friedenwald, M.D., and (by invita- 
tion) William Councilman M.D., 
and Ella Uhler Owens, M.D. 

3anks Anderson, M.D., and (by invitation) 
George Margolis, M.D. 

William M. James, M.D., and (by invitation) 
John L. Power, M.D., and Paul H. Ripple, 
M.D. 

Alson E. Braley, M.D., and (by invitation) 
Rose C. Alexander, M.A. 

Raynold N. Berke, M.D. 


invitation ) 


Owens, 


Paul A. Chandler, M.D. 
Frederick C. Cordes, M.D. 


Ludwig von Sallmann, M.D., with technical 
assistance of Carmen M. Munoz 
Walter F. Duggan, M.D. 


Kenneth C. Swan, M.D., and (by invitation) 
John Raaf, M.D. 
Arthur M. Culler, M.D. 
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At the session for the Presentation of New Instruments, Dr. Braley and Mr. 
Lee Allen presented a corneal contact prism and a corneal contact lens for slit- 
lamp biomicroscopic examination of the peripheral and central fundus. 

The Transactions also include six theses, as follows: 


Ocular Aspects of Mycotic Infection Henry L. Birge, M.D. 

Use of the Sanborn Electromanometer in DuPont Guerry III, M.D. 
the Study of Pharmacological Effects 
upon the Intraocular Pressure 

An Experimental Study on the Evaluation Robison D. Harley, M.D. 
of Hydrosuiphosol in the Treatment of 
Ocular Injuries Due to Chemical Burns 

Relationship of Lenticular Changes to Joseph Igersheimer, M.D. 
Mongolism 

Autonomic Drugs and Their Influence on Irving H. Leopold, M.D. 
Choroidal Vessel Caliber 

Early Wounds in and About the Orbit Byron Smith, M.D. 


This volume was printed for the American Ophthalmological Society by 
Columbia University Press, and both the editor, Dr. Gordon Bruce, and the pub- 
lishers are to be congratulated on the splendid character of the publication. 


Proceedings of the London Conference on Optical Instruments—1950. Edited 
by W. D. Wright. Price, $7. Pp. 264. John Wiley & Sons, Inc., 440 
Fourth Ave., New York 16, 1952. 


“The International Optical Commission is a branch of the International Union 
of Pure and Applied Physics, and its focal point in Great Britain is the British 
Sub-Committee for Optics, operating under the aegis of the Royal Society. The 
Members of this Sub-Committee felt that advantage should be taken of the occasion 
to hold a General Conference, which might take up the traditions of the successful 
optical conventions held in the years, 1905, 1912, and 1926, but in which the series 
had been interrupted by war and other difficulties.” Accordingly, the International 
Optical Commission held a conference in London on July 17, 18, and 19, 1950. 
This volume is the proceedings of that meeting, including the papers presented. 
They are similar in nature to the papers presented before the Optical Society of 
America, and published in the Journal of that society, with the exception that in 
the publication of the American society there are generally papers directly con- 
cerned with the optics or the physiology of the eye. In the “Proceedings of the 
London Conference” there are no papers which directly interest practicing 
ophthalmologists. Its scope of interest will therefore be limited to those who are 
concerned with theoretical and applied optics, apart from the eye. 


Ophthalmologie Clinique. By Paul Bonnet. Pp. 1,256. 


This new text of ophthalmology, written by Paul Bonnet, professor of clinical 
ophthalmology of the Faculty of Medicine at Lyons, France, is an excellent addition 
to our clinical texts. 


Although evidently intended for those who are beginning the specialization of 
ophthalmology, it contains much of value to the seasoned practitioner in the methods 


of treatment advised by the author. Throughout the book treatment is given con- 
siderable place, and in detail. 


The paper and printing are excellent, and the illustrations are unusually good. 
The author’s style is particularly easy for those with a modicum of ability to read 
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French. The only possible criticism which can be raised is the inadequacy of the 
index. This seems to be a common fault in most French publications. There are 
only 18 pages of index for a text of 1,256 pages. This is remedied somewhat by 
an analytical table of the material treated in the text, but it does not solve the 
problem of time when one comes to look up some particular detail. 


CORRECTION 


In the article entitled “Detection of Intraocular Tumors with Radioactive 
Phosphorus,” by Dr. Charles I. Thomas, Mr. Jack S. Krohmer, and Dr. John P. 
Storaasli, published in the March issue, page 276, the doses of radioactive phos- 
phorus should have been in microcuries, rather than in millicuries. 
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The New For Microscopy of the Anterior 
Segment of the Eye and Fundus 


A | M Salient features: Unobstructed observation and illumination over a 
ee . range of 180°. Joystick control for one-hand operation. Stereoscopic 
microscopy of iridic angle and fundus. Slit beam rotatable through 
360°. 


S] A | | Apparatus supplied complete with table. Hruby lens attachment 


available. Prices on application. 


Other Clement Clarke Instruments include the Lyle Major Amblyoscope; Projection 
Perimeter; Maddox Cheiroscopes; Maddox Wing Test; Maddox Hand Frame; 


Livinyston Binocular Gauge ; Synoptophore ; Retinoscopes; Foveoscopes; Trial 


Patent Pending Frames; ete., 


WIGMORE STREET, LONDON, w.il. 
Cablegrams: Clemelarke, London. Telephone: Langham 2242 


SOLE AGENTS IN U.S.A. CURRY & PAXTON INC. 101 PARK AVENUE, NEW YORK 17. TEL: LEXINGTON 2-784: 
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ISO-SOL STERILE SOLUTIONS 
FOR DEPENDABLE OPHTHALMIC THERAPY 


Iso-Sol® sterile solutions of official drugs are worthy of your consideration to meet the exacting needs of 
your practice with confidence. These sterile and properly buffered solutions of all the commonly-used 
ophthalmic drugs are manufactured by an organization devoted exclusively to the scrupulous preparation 


of sterile ophthalmic pharmaceuticals in their own modern laboratory. 


These solutions have been prepared to give your patients maximum physiologic activity and comfort. 
... They have a low surface tension and are especially preserved to discourage growth of mold and 
bacteria, and to minimize the danger of secondary infection due to contamination after opening. . . . 
Your PHARMACIST can obtain these EXCELLENT SOLUTIONS from his wholesaler or write direct to 


THE ISO-SOL CO., INC. 


New Price List and Desk Reference Card Available on Request 


130 Flatbush Ave. Brooklyn 17, N. Y. 


Most Natural 


ARTIFICIAL EYES 


Dispensers and makers of fine eyes of plastic and glass. Eyes to fit all types 
of implants. 


Selections sent on memorandum from the most complete group of eyes. Careful 
attention given to all referred cases. 


The Doctor and his patient must be completely satisfied or there is absolutely 
no obligation. 


Of Service Since 1906 


DENVER OPTIC COMPANY 


310 University Bidg. Telephone Main 5638 Denver 2, Colorado 
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today’s living 
demands 


TILLYER CRUXITE 


for safety... 
for comfort... 


for visual 
efficiency 


FOR EXAMPLE, TAKE THIS LADY... 


Will she be a victim of a very common variety 
of domestic booby trap? 


A regrettable accident could easily occur . . . especially 
if exposure to ultraviolet has lowered her visual sensi- 
tivity. Scientific evidence has proved that exposure of 
the eyes to ultraviolet will slow up the process of dark 
adaptation. It will take up to 1.8 times more light, 
after exposure, to adapt to new intensities of light. 

Because it absorbs 95% of all ultraviolet rays shorter 
than 356 mu., Tillyer Cruxite helps maintain a high level 
of visual sensitivity .. . contributes to safety, at home or 
away. TODAY’S LIVING DEMANDS TILLYER CRUXITE. 


Cruxite is available in Single Vision, Bifocal, and Trifocal 
Lenses . . . many types with Tillyer Corrected Curves. Call 
your AO Rx Laboratory for prompt, accurate service. 


American & Optical 


COMPANY 


Sometime during every day, each of your patients 
‘will need the be {0 TILLYER CRUMITE 
wi the benefits of he. 
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NEW 
TONOMETER STERILIZER 


ALL PLASTIC CONSTRUCTION, HOLDING COMPLETE 


TONOMETER AND ACCESSORIES. 
PRICE $10.00 


ADVANTAGES ARE— 
TONOMETER ALWAYS IN POSITION FOR USE. 
LESS HANDLING OF INSTRUMENT. 


TONOMETER ALWAYS— 


CLEAN DUST FREE 


MFG. BY 


R. O. GULDEN 


4920 N. LAWRENCE ST. PHILADELPHIA 20. PA. 


GENTLEMEN: THIS ONE ITEM The TEMPLE FORMER 
WILL SAVE YOU HOURS OF TIME provides for rapid forming 
AND WILL HELP BUILD YOUR of any zyl or zyl-tipped 
PRACTICE THROUGH INCREASED temple to its basic behind- 


the-ear shape. 
EFFICIENCY—IT’S THE NEW The photographs illus- 


trate position and applica- 

tion of the TEMPLE 

FORMER to the temple. 

If your local Optical 

Supply House cannot give 

you information concern- 

ing this item please write 

emp e ormer us direct and include his 


name. We will be happy to 
send complete details. 


PRECISION-COSMET CO., INC. 


P, O. Box 146, Minneapolis, Minn. 


Please send me complete information about 
your new P. C. TEMPLE FORMER. 


NAME 


ADDRESS. 
CITY. ZONE——STATE 
My Local Supply House Is. 
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ANOTHER STYLE-FIRST 
BY VICTORY 


HIGH-FASHION FOR THE BUDDING YEARS 


Designed specially for fashion-minded 
teen-agers . . . to please and flatter your 
Junior Miss patients. Graceful in line, 
youthful in spirit, “Sweet Sixteen” 
is as exquisite as the name implies. 


Not too casual, not too ornate... yet gay 
and glistening in the excitingly new 
“Pixie” colors. Combinations of pearl zyl 
flecked with either red, blue, green, bronze, 
or yellow and veined with silver lahn. 
A selection to compliment every complexion, 
every shade of hair. 


Meticulously crafted in the 
Victory tradition of 
ophthalmic precision. 


Available Through 
Your Optical Supplier 


AA MCTORY OPTICAL 
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Do you dispense glasses? 


We are one of the oldest, and most reputable wholesale opti- 


cians in the east, serving the discriminate ophthalmologist. 


An inquiry from you will bring a representative at your con- 


venience to outline our superior service plan. 


MAX ZADEK, INC. 


established 1904 
115 Fulton Street New York 38, N.Y. 


Until the cataract 
glasses are ready - - 


PINHOLE SPECS will allow the 


patient to read or do close work. 


Modern application of an ages-old 
optical principle. Multiple perfora- 
tions in stiff paper spectacles give 
useful near vision. 


Secondary use for Pinhole Specs: 
when patients under mydriasis are 


ROBERT L. PICKERING SALES COMPANY 

251 POsT ST., SAN FRANCISCO 8, CALIF. 
waiting for examination on a busy 0 Please ship 1 box of 3 dozen Pinhole Specs @ $5.00 
day, hand them a pair of Pinhole OD Please ship 4 boxes (1 gross) Pinhole Specs @ $17.50 
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prepaid). 
waiting room / titerature com forta bly. (California buyers add 3% state sales tax; San Francisco buyers add 2% city tax) 


Name. 


Supply for immediate delivery is lim- 
ited; order by coupon today, or ask Address = 
your dispensing optician to 6. eee 
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N OW MORE ACCURATE VISUAL DIAGNOSIS 
IN THE EYE, EAR, NOSE ano THROAT 
WITH THE NEW, IMPROVED 


A.C.M.I. 
DIAGNOSTIC SETS 


American Cystoscope Makers offers the medical profession 
the finest line of Diagnostic Sets in its entire history. These 
new sets incorporate the outstandingly important feature 
— exclusive with the ACMI ophthalmoscope — of a coated 
lens system, greatly increasing the amount of light trans- 
mitted, improving definition and clarity of the image, and 
eliminating halo, flare and ghost images. 


STANDARD SET comprises ophthalmoscope head (with 
built-in color filter and aperture changer), otoscope head 
with 3 specula, medium battery handle and one spare 
lamp, in plush-lined case, with space for additional specula 
and tongue depressor. 


COMPACT SET, for the practicing physician, includes 

ophthalmoscope head (with built-in color filter and aper- nana 
ture changer), otoscope head, 5 ear and 1 nasal specula, ee ee 
small battery handle and extra lamp. Additional space for 

tongue depressor and more specula. 


LARGE SET contains otoscope head, 5 ear and 1 nasal 
specula, ophthalmoscope head (with built-in color filter 
and aperture changer), large battery handle, 1 extra 
lamp, with provision in case for tongue depressor head, 
additional specula and lamp replacement. 


PROFESSIONAL SET. This, the most complete Wappler 
set, incorporates an otoscope head with 5 ear and 1 nasal 
specula, tongue depressor head, ophthalmoscope head 
(with built-in color filter and aperture changer), large bat- 
tery handle, extra lamp, and rubber bulb for insufflation. 


AMERICAN CYSTOSCOPE MAKERS, INC. 


Frederick J. Wallace, President 
1241 LAFAYETTE AVENUE > NEW YORK 59, N. Y. 


Professional Set, Catalog No. 1111 
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The New 
HARRINGTON 
TONOMETER 


This is an extremely accurate instrument. 


The dial has three scales, the outer being 
the expanded Schiotz scale, 0 to 20, the 
middle and inner scales being direct 
readings in millimeters of mercury for 
the 5.5 and 7.5 gram weights. 

10 and 15 gram weights are included, 
with conversion table. 


Descriptive leaflet sent on request. 


Fully guaranteed 


PARSONS OPTICAL LABORATORIES 


518 Powell Street San Francisco 2, Calif. 


VON PETZ || rest for 
SUTURING 


APPARATUS | GLAUCOMA 
Stainless Steel 
COMPLETE 
IN CASE 


$330.00 


SAME APPARATUS 
WITHOUT ACCESSORIES 


$300.00 with 
JeTrTeR & SCHE 
first to GEORGE YOUNG 
ake the Von Perz suturing apparatus i 
stainless steel at a cost thal ts com. | THRESHOLD TEST 
parable to the cost of the same instrument 


in chrome finish. Of course CocHraNe Simple, easy to handle test for color threshold 


carries both in stock. —a quick screening test for early glaucoma. 
Requires only 30 seconds to administer. 


Ne ea Album has 5 tests, one each for black and 
red, green, blue and yellow respectively. 


Tests utilize series of color patches progres- 
sively varying in degree of intensity. 190” 


- ~ | SOLE U. S. DISTRIBUTOR 


PHYSICIARS’ SUPPLIES, Ine. MANN INSTRUMENT CO. 


EAST STREET NEW YORK 530 ISTH STREET, OAKLAND 12, CALIFORNIA 
PHONE—PLaza 3-5533, 3-5534, 3-5491 
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TITMUS 


Corrected Curve Lenses 


Until now we featured the principle of 
design in Titmus Corrected Curve 
Lenses because of its importance for 
marginal vision. 


Important, too, are these first quality features: 


CLARITY OF VISION: Uniform whiteness of glass 
and true focus polishing for utmost visual clarity. 


TRUE OPTICAL CENTERS: Precision grinding and 
expert inspection that maintain first quality. 


LARGE SIZE BLANKS: Up to 52 x 55 mm., de- 
pending on the Rx... . large enough for modern 
upsweep frame shapes. 


Titmus lenses are backed by the experience of over 44 years and 
during this time the name Titmus has always been synonymous with 
quality. We will continue to uphold the confidence of the profession. 


In White, Velvet-Lite A & B, Contra-Glare B & C and Infra-Bar. 


OPTICAL COMPANY, INC. 


PETERSBURG, VIRGINIA 


R 

! 

2 

A 

iy 

* f 

| 

6 

S j 


OPHTHALMIC INSTRUMENTS 


OF PRECISION 


15 WIGMORE STREET, 
LONDON, 
ENGLAND. 


The Berman Metal Locator 


An electromagnetic detecting device that quickly 
and accurately locates metallic foreign bodies, in- 
cluding magnetic intraocular foreign bodies. Metal- 
lic fragments are readily detected from a satisfactory 
distance through intervening bone, tissue and fluids. 
Probing or physical contact with the foreign body is 
not required for detection. 

The thin sterilizable probe provides preoperative 
localization, “pin-point’ accuracy within the incision 
and postoperative check. 

Lends precision to foreign body surgery and greatly 
reduces surgical trauma. 


BERMAN LABORATORIES 


534 West 42nd Street New York 18, N.Y 


For Over 50 Years 


EXCLUSIVE MANUFACTURERS OF 
OPHTHALMIC AND NASAL 
OINTMENTS 


The Manhattan Eye Salve Company was founded in 
1900, and has been successfully supplying the medi- 
cal profession with the highest type ethical oint- 
ments of this classification since that time. 


Should none of the standard items listed in our 
catalog meet your exact requirements, we shall be 
glad to develop and produce Ophthalmic or Nasal 
Ointments compounded to your own special needs. 


Drop us a card requesting catalog, doctor, check it 
against your present supply of this class item, and 
let us serve you on your requirements. 


MANHATTAN EYE SALVE COMPANY 
Incorporated 


1063 Bardstown Road—Louisville 4, Ky. 
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The Belgard Lenscorometer Stereoscopic Cards 


by GUIBOR 
originated by Austin Belgard 


.. for 
measuring 
vertex 


distance 


Use of Lenscorometer in all cases of 
Aphakia and corrections of four diopters 
or more—a necessity to insure true trans- 
lation of prescription. 


Can be used with the Stereocampimeter, Syn- 
optoscope, Rotoscope and similar instruments ; 
also with regular stereoscope. For adults and 
children. 


Each $11.75 Set $4.75 


SIMPLIFIED ASTIGMOMETER 


(Lebensohn) 


PLASTIC 
WASHABLE 
“NO COMPUTATION REQUIRED” 


Send for Literature 


EACH $9.75 


(Actual size 134” = 14”) 


OPHTHALMIC itn OPTICIANS 


a WHOLESALE B SERVICE 


INC. 
Medical Center Office: 109 N. Wabash, at Washington 


1920 W. Harrison St., at Ogden. (Formerly so Inc.) 9th Floor STate 2-5362 
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WHAT’S IN A BRAND NAME? 


Whenever a manufacturer puts his brand name on 
a product you can be sure that he is proud of it 
. that he stands soundly behind it because 
it represents his best—his “all” in scientific 
research, technical skills, flawless workmanship. 
We at Dow use only famous brand-name special- 
ties in our highly skilled prescription work . . . 
Soft-Lite lenses, Panoptic bifocals, Univis 
bifocals, Numount Ful-Vue mountings, Wils- 
edge mountings, and other widely recognized 
top-quality lines. This policy pays dividends to 
you, to your patients, and to us . . . for when 
precious human vision is at stake the best is none 
too good! 


Technical skills and 
services that wil 
never let you down 


DOW OPTICAL CO. 


W. E. DOW, Pres. 


Chicago, Ill. 


Bloomington, Ill. 


PAMPHLETS 


Whom Shall | Consult About My Eyes? F. T. Jung. . a 
8 pages. 15 conte. Glaucoma. Arthur A. Knapp. 12 pages. 15 cents. 
Eyes—Right! Audrey McKeever. 14 pages. 15 cents. 
How to Save Your Eyes. Cleo Du Bois. 4 pages. oe bine 
15 cents. Please remit with order 


Should Your Child Wear Glasses? J. Robert Burke. 
12 pages. 15 cents. 


Cataract. Abram B. Bruner. 12 pages. 15 cents. 


AMERICAN MEDICAL ASSN. 


Color Blindness. Dean Farnsworth and Conrad Berens. 
2 pages. 15 cents. 


535 N. Dearborn St. © Chicago 10 


POSTGRADUATE CONFERENCE IN NEUROMUSCULAR ANOMALIES OF THE EYES 


The Children’s Memorial Hospital, Chicago 
By George P. Guibor 
For Graduates in Medicine Nov. 9-14, inclusive, 1952 
Course Includes Theoretical and Practical Surgical and Non-Surgical Examinations 
and Treatments 
1. Anatomy 
2. Physiology ; 
3. Discussion of Patients with Squint 
4. Examination of Patients by Students 
Fee $75.00 
For Further Details Apply to the Secretary of Course 


The Children’s Memorial Hospital, 707 Fullerton Avenue, Chicago 14 
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| 
New Eyes for Old (Corneal Transplant). Max Fine. aa 
10 pages. 20 cents. og 
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Their eyes need the extra comfort that a pair of 
scientifically produced prescription sun glasses 
affords. 

Summer or winter, you will extend your patients 
a service when you suggest an extra pair of glasses 
that will give them maximum glare protection 
without affecting true color values. 

Your Benson Optical Supply House is well 
supplied to give you prompt and satisfactory service 
in this important item. 


SINCE 1913 MAIN OFFICE AND LABORATORY @ MINNEAPOLIS, MINN. 


& ee a Branch Laboratories in Principal Cities of Upper Midwest 
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“LACRILENS” ° IS A SAFE LENS 


Free From Danger of Injury to The Eyes. 
Will Not Fall Out of The Eye. 
Safe For All Sports, Including Swimming. 
Custom Made To Fit The Eye. 


WRITE FOR BROCHURE 


49 EAST 5lst STREET * NEW YORK, 22, N. Y. 


Manufacturers of all types of Contact Lenses 
BRANCHES IN 
PHILADELPHIA MONTREAL LONDON 
JOHANNESBURG SHANGHAI 


Hoar Cyes VISION TEST CHARTS 


(A. M. A. Standard) 


These charts have been prepared in accordance with the 
compensation tables adopted by the Section on Ophthal- 
mology of the American Medical Association. The set 
consists of the following: 


1—Distance Test Chart (101%%” x 28”) with notation of 
acuity and per cent of visual efficiency. 20/20 or 
aren to 20/200 or 20%), includes three color bars. 
1.00. 


This chart requires a distance of 20 feet for use in 
direct vision. The same chart, printed in reverse, can 
be used with a mirror in a distance of 10 feet. 
$1.00. 


(This chart is too large for foreign mailing.) 


1—Near Vision Reading Card (5” x8”) with notation of 

/ | visual acuity and per cent of visual efficiency. 14/14 
or 100% to 14/224 or 6.8%.) 40 cents. 

1--Pad of 50 sheets of Industrial Field Charts, printed 

/, on both sides. One side of sheet is the Motor Field 

Chart with table showing efficiency of muscle func- 

tion in diplopia and gives directions Ba calculating 

When muscle function. The other side of sheet is the 

lasses, ever notice the ref | Visual Field Chart showing table, directions and 

hese are “ghost images.” MAY-O-LITE,, a Low visual fleld outlines for charting purposes. 75 cents. 

Reflection Lens Coating, reduces reflections up 

1—Appraisal of Loss of Visual Efficiency. A pamphlet 

} ME. as 95 per cent, yet increases light reprint of the standard methods of appraisal as 

. J . adopted in 1941 by the A. M. A. Section on Ophthal- 

Complete Your Professional Service By Adding mology. 10 cents. 


Price for a Complete Set, $2.00. 

The Best in Sight VISION CHART (For School Use) 
MAY-0O-LITE both and’ small children. Wal sizes x 28". 
Low Reflection Coating 


AMERICAN MEDICAL ASSOCIATION 
535 North Dearborn Street Chicago 10, IIlinois 


MAY RESEARCH, INC., Box 1181, Minneapolis 1, Minn. 
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INDIANAPOL'S 


vay 29, 1952 


tri s for post cataract cases, you'll find T ULTEX 
efficient, easy fit styles 


your patients don' 
don't have to aim at 
all around the 


T construction js onepieces with freedom from 
thin light inw 


Lenses can 


be gre 


with heavy prescriptionse Plano, es and 


jn white and in Kromatone 


No. 1 pink tinte 


and the antermediate is 6 OT n/m widee 


follows: 


any other presbyopic 
rt at the arm's 


Dear Doctor: 

speaking of 

Bs The same reasons that make the Ta g al 

an trifocal application are even more helpful i cases © e 

accommodation is nile 

= with the T ve to fumble to find the jntermedi- 

ate. They a tiny, restricted areae T'S jnter- 
mediate © reading, giving generous» easy © reach 
side and visione 
x has net beeD changed to the occular or 

- tion, as are the segments 

fields and greater acm 

color aberrations 
ight which is j{tem 

4 bases are available 

eading area 18 19 n/m 
4 round Power combinations 

are os 
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Many doctors feel that in aphakia, more than 

condition, srifocals are the answer vo comple 
Length distancee Limiting the third oF internediate field 

sufferers © a small areé at the top of & segment is Limiting their 
relief. prescribing 7 Ultex triple duty lenses with an ail around 
jn-oetween field gives them efficiency» greater seeing 

suree 


Designed to correct the faults of many existing 
instruments, the newest improved Sklar model 
Schiotz Tonometer meets the specifications 
adopted by the American Academy of 
Ophthalmology and Otolaryngology. It also 
conforms to the basic requirements of the 
original Tonometer projected by Professor 
Hjalmer Schiotz in 1905 and modified by him 
in 1925. 


All parts, except the frame, are of non- 
magnetic stainless steel. The moving parts 
are fitted to close tolerances in weight and 
balance to minimize friction. 


Several improvements make the instru- 
ment more practical and easier to use 
and keep clean: 


@ a newly shaped hammer; 


@ jewel mounted plunger to minimize 
friction; 


©) inclined scale with mirror to overcome. 
the error of parallax and three extra 
weight loads, 7.5, 10 and 15 grams. 


The 5.5 gram weight is held in place in 
the plunger by a clip application, thereby 
simplifying the removal of the plunger 
for cleaning. Each instrument tested and 
certified by Electrical Testing Laboratories, 
Inc., New York City. 


“Table of Intra-Gevlar Pressures 
Graph, included with each instrument. 


J. SKLAR MANUFACTURING CO Long Island City N Y 
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rt-Cratt Company, 6, New York 
OFFICES: NEW YORK + CHICAGO - PHILADELPHIA. 
Conodian Distributor: IMPERIAL OPTICAL CO., LTD., Toronto, Conade- 
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CONJUNCTIVITIS: 
solution. 


For rapid relief of congestion, itching, 
smarting and lacrimation. 


Ue 
REFRACTION, FUNDUSCOPIC EXAMINATION: 
2.5% solution or 1% emulsion. 

For prompt and short acting mydriasis 
virtually free from cycloplegia. 


UVEITIS, POSTERIOR SYNECHIAE: 
10% solution or 10% emulsion. 
For freeing recently formed posterior 
synechiae as well as for prevention of 


synechiae formation in uveitis (with 
atropine). 


OPHTHALMOLOGY 


Neo-Synephrine hydrochloride, GLAUCOMA 


(certain cases and tests): 


10% solution, 10% emulsion or 2.5% 
because of its dependable solution. 


For temporary reduction of intra-ocular 
vasoconstrictive and mydriatic actions, tension and for the provocative test for 
angle block 
has many indications in ophthalmology 


SURGERY: 


i 2.5% solution or 10% solution. 

N S = ® For short acting powerful mydriatic effect, 

- applied 30 to 60 minutes preoperatively. 

eo-Synephrine 
HYDROCHLORIDE 

Brand of phenylephrine hydrochloride ™ 

we. 
NEO-SYNEPHRINE, TRADEMARK REG.U.S.& CANADA 


NEW YORK 18, N. Y.* WINDSOR, ONT. 
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